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Growth hormone, which is secreted ty the pituitary 
gland, has wide-ranging developmental effects on the 
organism. Artificial manipulation of groWth hormone levels • 
has been demonstrated to have significant therapeutic 
utility. Human growth hormone supplementation has been 
shovm to be an effective treatment for growth hormone 
deficiencies and their related disease states in humans. 
Apart firom this application, studies have uncoverea new and 
significant properties of growth hormone which lena further 
in5«rtance to the ability to control growth hormone levels. 
For exair«>le, clinical studies have indicated that growth 
hormone supplementation may be useful in combating the 
; maladies of ageing in humans. Elevated growth hormone 
levels in animals have been shown to result in increased 
lean muscle mass. One application of this latter 
observation could result in higher production of leaner meat 
products or in the production of larger and/or stronger 
0 animals . 

While growth hormone is naturally produced by the 
pituitary gland, the secretion of growth hormone into the 
bloodstream is controlled by a second protein. Growth 
Hormone Releasing Factor (6RF) . This hormone is also 
5 commonly known in the art as somatocrinin. Growth Hormone 
Releasing Hormone (6HFH) , and Growth Releasing Hormone 
(GSH) . 

There are two ways to approach the problem o£ 
increasing circulating levels of growth hormone: (1) 
50 increase the level of human growth hormone in 

the organism directly or (2) increase the organism's natural 
tendency to produce growth hormone, ^e latter strategy may 
be achieved via supplementation with GRF. GRF has been 
demonstrated to increase the circulatory levels of growth 
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hormone in vivo. (Rivier, et al.. Nature (London), 300:276 
(1982). The effect of 6RF, including structural analogs 
thereof, on growth hormone production has been widely 
studied. A primary obstacle to the use of 6RF as a direct 
supplement is its short lifespan in vivo, L.A. Frohxnan, 
et al.. Journal of Clinica.1 Investigation, 78:906 (1986). 
More potent and/or ' longer lasting GRF molecules are 
therefore desirable for the development of effective human 
therapeutic or animal husbandry agents. 

The structure of GRF has been modified in niamerous ways 
resulting in longer lasting and/ or more potent GEP analogs. 
It has been demonstrated that the first 29 amixio acids from 
the N-terminus are sufficient to retain full GRF activity. 
Speiss, et al.^ Biochemistry, 21:6037 (1982). One strategy 
15 has been the incorporation of novel D-amino acid residues in 
various- regions of the GRF molecule. V.A. Lemce, et al.. 
Biochemical and Biophysica.1 Research Communications, 119:265 

(1984) ; D.H. Coy, etal.. Peptides, 8(suppl. 1) :49 (1986). 
Another strategy has modified the peptide bac]cbone of GRP by 
the incorporation of peptide bond Isosteres in the N- 
terminal region. D. Tourwe, Janssen. Chlm. Acta, 3:3 

(1985) ; S.J. Hocart, et al., Joxttnal of Medicinal Chemistry, 
33:1954-58 (1990). A series of very active analogs of 6HRH 
is described in Eurcqpean Patent Publication 511,003, 

25 published October 28, 1992. 

In addition to the actions of GHHH there are various 
ways known to release growth hormone. For exaniple, 
chemicals such as arginlne, L-3 , 4-dihydro3^henylalanlne (!•- 
DOPA) , glucagon, vasopressin, and Insulin-Induced 
hypoglycemia, as well as activities such as sle^p and 
exercise, indirectly cause growth hormone to be released 
from the pituitary by acting in some fashion on the 
hypothalamus, perhaps eltlier to decrease somatostatin 
secretion or to increase tbe secretion of GHRH. 



20 
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in cases where increased levels pf growth hormone are 
desired, the problem has generally been solved by providing 
exogenous growth hormone or by administering GHRH, or a 
related pepti<%rl coinpound which stimulates growth hormone 
production or release. In either instance the peptidyl 
nature of the conpound has necessitated that it be 
administered by injection. 

Other con5>ound8 have been developed whicH stimulate the 
release of endogenous growth hormone, such as analogous 
p^tidyl compounds related to GHRH. These peptides, while 
considerably smaller than growth hormones are still - 
susceptible to metabolic instability. 

Administration of the hexapeptide growtb hormone 
releasing peptide-6 (GHRP-6) resUlts in the secretion of 
S growth hormone in many species, including humans. This 
p^tide is one of a series of synthetic peptides, the 
structures of which were based on the pentapeptide Met- 
enkephalin. It has been shown that QHRP binds specifically 
to the pituitary, although the binding does not involve the 
O opioid, GHBH, or the somatostatin receptors. 

in recent years significant efforts have been taken to 
develop nonp^tidyl analogs of this series of coirpounds. 
Such co«©ounds, termed growth hormone secretagogues, should 
be orally bioavailable. induce the production or release of 
»5 growth hormone, and act in concert, or synergistically with 
GHRH. These conipounds are non-p^tidyl in nature and are, 
therefore, more metabolically stable than growth hormone, 
growth hormone releasing hormone, or analogs of either of 
these proteins. 

30 The coiiBKxunds of this invention are especially desired 

due to the enhanced in vivo pharmaceutical activity of the 
compounds. 

The present invention relates to compovinds of Formula I 
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Formula I 

\i^erein: 

Rl is NHRIO or Ci-CeaH^lNHRlO ; 
5 RIO is hydrogen, Ci-Ccalkyi, Ci-Csallcyl (OH) , Ci- 

C6alkyliclenyl(0H)Rll, or an amino protecting group; 

Rll is Cx-Cealkyl, Cj-Cealkenyl , Cx-CealkyKOCi-Ceallcyl , 
C(0)0-Ci-C6al)«yl, aryl, or Ci-Cealkyleu^yl; 

R2 is hydrogen, Ci-Csalkyi, aryl, or Ci-Csalkylaryl ; 
10 R4 is hydrogen, Cx-Cpall^l, aryX, Ci-Csalkylaxyl, or • 

Ca-Cfialkenyl ; 

R5 is hydrogen, Ci-CsalJ<yl, aryl, or Cx-CsalJ^ylaryl; 
R6 and R7 are independently hydocogen, Ci-Csalkyl, Ca- 
- Cealkenyl, or R6 and R7 together vd.tli the ceurbon atom to 
15 which th^ are attached form a ceurbocyclic ring o£ \qp to 8 
atoms which is optionally partly unsa.turated; 

R8 is hydrogen, Ci-CsalJcyl, euryl, or Cx-CsaU^lasryl; ' 
Q is -S(0)3- or -C(0)-; 

m is a number selected from 1 or- 2; and either 
20 R3 is substituted Cx-Csalkylaryl , substituted Cx- 

C6alkyl(0)-Ci-C6alkylaryl, substituted Cs-Cs cycloalkyl, 
substituted (Cx-Cs allq^l) Ca-Cs cycloallqrl. or aryl 
substituted by at least one -SOaCFs group ; and R9 is 
l^ydrogen, Cx-Cealkyl, C2-C6alkenyl, Ca-Cealkynyl, C3- 
25 Cscycloall^l, Ca-Csc^cloalkenyl, cyano, optionally 

substituted axyl, ^tionally substituted -O-azyl, optionally- 
substituted -N-aryl, c^tionally substituted -S-aryl, -aryl- 
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aryKKl) (K2) , -O-aryl-aryl (Kl) (K2) , -N-aryl-aryl (Kl) (K2) , - 
S-aryl-aryl(Kl)(K2),-0-Cx-C5alkyl, or Cx-Ceallcylaryl, wherein 
Kl is halo or -CF3, and K2 is hydrogen, halo or -CF3 or Kl 
and K2 together form a inethylened±oxy group; or 

R3 is optionally substituted aryl, Cx-Cealkylaryl , Ci- 
CealkyKO-Cx-Cealkylaryl, C3-C8 cycloalkyl, (Cx-Cs alkyl) C3- 
Ce cydoalkyl; and R9 is aryl substituted by at least one - 
S0^3 grcup, -O-aryl substituted by at least one -SO2CF3 
group, -M-aryl substituted by at least one -S0aCF3 group, or 
-S-aryl substituted by at least one -SO2CF3 group; 

or a pharmaceutically acceptable salt or solvate 

thereof. 

The present invention further relates to pharmaceutical 
formulations containing confounds of formula I, alone or in 
conibination with other growth hormone secretagogue 
compounds, and/or in combination with suitable bone- 
antiresorptive agents, and the iise of said compounds and/or 
formulations at least for the increase in endogenous levels 
of growth hormone in a mammal. 

The present invention yet f xirther relates to methods 
for the treatment or prevention of a physiological condition 
^ch may be modulated by an increase in endogenous growth 
hormone, which method comprises administering to an animal 
in need of said treatment an effective amount of a con5K>und 

S of formula I. 

A preferred embodiment of the invention is a compound 

o£ Formula XI 
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Formula IX i 

wherein 

Rl, R2, R3, R5, R6, R7, R8, R9 and Q are as defined for 
5 formula I above or a pharmaceutical ly acceptable salt or 
Bolvate thereof. 

A further preferred embodiment of the invention is a 
coxnpound of Formula XXI 




10 Formula III 

or- a pharmaceutically acceptable salt oar solvate thereof, 
wherein : 

R12 is bydrogen, methyl or ethyl; 
15 R13 is substituted 3-arylpropyl, sxjdbstituted 2- 

arylethyl, substituted arylmethoxymethy 1 , substituted 3- 
xndolylmethyl, or substituted cyclohexylmethyl ; 

R15 is hydrogen, methyl, ethyl, n-propyl, or isopropyl; 
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R16 and R17 both are metliyl or ethyl, or together with 
the carbon atom to which they are attached form a 
cyclopentane or cyclohexane ring; 

R18 is liydrogen, xnethyl, ethyl or arylmetlvl; 

RIS is thienyl, naphthyl, thiazolyl, oxazolyl, pyridyl, 
O-phenyl, or t>henyl, which are cqptionally substituted with 
one or more substituents dlndependently selected fxrom the 
group consisting of Ci-C$ alkyl, Ci-Ce alkoaqr, COMH3r 
CQNH{Ci-C6 alkyl), NHCO{Ci-C6 alkyl) , SOiNHa, SOaNH (Cl-\C6 
alkyl), NHS02(Ci-C6 alkyl) , COOH, COO(Ci-C6 allcyl) , hydroxy, 
nitro, halo, SOatCi-e alkyl) , SO2CP3, OCP3, •CP3 and cyano. 

^The present invention additionally relates to coxcipounds 
of formula XV and phsucmaceutically acceptable salts or 
solvates thereof in which R12 to R19 have the same 
definition ets in Formula III: 




Formula IV 



The present invention still further relates to processes for 
the preparation of compounds of fozmula X. 

The terms and abbreviations used herein have their 
noimal meanings \mless otherwise designated* For example 

refers to degrees Celsius; "^N" refers to normal or 
normality; ^mmol'' refers to millimole or millimoles; ^g' 
refers to gram or grams; ''ml'' means milliliter or 
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"^lliliters; '^M" refeirs to molar or molarity; ^MS*' refers to 
mass spectrometry; ^FDMS* refers to field desorptlon mass 
spectrometry; ^IS» rejEers to ion spray ionisatixon; ^EI" 
refers to electron ixnpact ionisation; •DV refers to 
5 ultraviolet spectroscopy; «1R" refers to dLnfretred 

spectroscopy; and •NMR" refers to nuclear magnetic resonance 
spectroscopy. 

"TBTD" refers to O- (IH-benzotriazol-l-yD-N^N^N* ,N'- 
pentamethylene-tironium tetraf luoroborate. • 

10 

• 

As used herein, the term 'Ci-Ce allvl" refers to 
straight or branched, monovalent, saturated aliphatic chains 
of 1 t6 6 carbon atoms and includes, but is not limited to, 
methyl, ethyl, propyl, isopropyl, butyl, isobuityl, t-butyl, 

15 paatyl, isopentyl, anci hexyl. The term "Ci-Ce alJ^l' 
includes within its definition the term *Ci-C4 alkyl*. 

The term "substituted Ci-Ce alJ^l" means a Ci-Ce alkyl 
group as defined above >^ch has been substituted by one or 
more, preferably from one to three groups selected from halo 

20 (preferably chloro or fluoro) , hydros^, -OCi-Cg alkyl, 
cyano, S0a(Ci-C6 alkyl) , OCP3, CP3, CQNH3 or NO2. 

As used herein, tlie term •C2-C6 alkenyl* r>efers to 
straight or branched, monovalent, unsaturated aliphatic 
chains of 2 to 6 carbon atoms includdLng at least one cad>on- 

25 carbon double bond and includes, but is not limited to, 
ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, 
pentenyl, isopentenyl, and hexenyl. !rhe term '•C2-C6 
alkenyl* includes within its definition the term "C2-C4 
alkenyl* . 

30 As used herein, the term »C2-C6 alliynyl* r-efers to 

straight or branched, monovalent, tinsatxurated aliphatic 
chains of 2 to 6 carbon atoms including at least one carbon- 
carbon triple bond and includes, but is not limited to, 
ethynyl, propynyl, butynyl, isobutynyl, pentynyl. 
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isopentynyl, eoid hexynyl- The term -P2-C6 alkynyl" includes 
within its definition the term «C2-C4 alkynyl-. 

AS used Herein, the term •cycloalkyl" refers to 
cyclized chains of 3 to 8 carbon atoms and incliiaes, but xs 
not limited to, cydopropyl, cydobutyl, cydopentyl, and 
cyclohexyl . 

The term -substituted C3-C8 cycloallcyl- means a C3-C8 
cycloalkyl group as defined above which has been substituted 
one or more, preferably from one to three groups selected 
from, halo (preferably chloro or f luoro) , -OCi-Ce alkyl. 
cyano, S0a(Ci-C6 alkyl) , OCPa, CP3, COMH2 or NO2. 

The term •halo" means chloro, fluorp, bromo or iodo. 
Halo may most preferably be fluoro or chloro. 

-C1-C6 alkoxy- represents a straight or branched alkyl 
chain having from one to six carbon atoms attached to an 
oxygen atom. Typical Ci-Cs aUcoaor groups include methoxy. 
ethoxy, propoxy, isopropoxy,' butoxy, t-butoxy, pentoxy and 
the like, THe term -Ci-Ce alkoxy- includes within xts 
definition the term "C1-C4 alkoxy". 
) "C2-C6 alkanoyl- represents a straight or branched 

alkyl chain having from one to five carbon atoma attached 
through a carbonyl moiety. Typical C2-C6 alkanoyl groups 
include ethanoyl (also referred to as acetyl), propanoyl, 
isopropaaoyl, butanoyl, t-butanoyl, pentanoyl, hexanoyl, and 
5 the like. 

•C1-C6 alkylidenyl" refers to a straight or branched, 
divalent, saturated aliphatic chain of one to six carbon 
atoms and Includes, but is not limited to, methylenyl, 
ethylenyl, prppylenyl, isopropylenyl, butylenyl, 
JO isobutylenyl, t-butylenyl, pentylenyl, isopentylenyl, 
hexyleayl, and the like. 

The term -aryl- represents an aromatic ring or rings 
and aromati.c residues of 5 to 7-meinbered mono- or bicyclic 
rings with 1 to 4 heteroatoms (a -heteroaryl" ) including but 
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not limited to such sproups as phenyl, xiaphthyl, biphenyl, 
thiophenyl (also Jmovgn as thienyl) bezxzothiophenyl , 
furanyl, benzof uranyl ^ oxazolyl, indolyl, pyridyl, 
thiazolyl, isoxazolyl, isothiazolyl and the like. 
5 The term substituted aryl^, ^substituted N-aryl^, and 

^stJbstituted S-aryir means that each of the respective aryl 
groups (which aryl giroup may contain heteroatoms as 
described above) , is optionally svibstitixited, at any 
available position, with from one to four siibstituents, 

10 independently selected from the group consisting of Ci-Cs 
allq^l, -OCi-Cs alkyl, -OQF^, amide, aryl, aryloa^, SCbCCi-e 
all^l) , SO2CF3, NHamide, carboxamide, sulfonamide, 
NHsulfonamide, imide, hydroxy, carboac^, nitro, halo, 
tri(chloro or fluoro) methyl, and cyano. The aromatic ring 

15 may be attached at any carbon atom or heteroatom which 
affords a stable structure • The group, 3,4- 
methylenedioxyphenyl is embraced by this definition. 

The term ^substi touted Ci-Cg alkyleuryl- means either an 
unsubstituted or sxibst^ituted Cx-Ce alkyi group, as defined 

20 above, bonded to a stabstituted aryl group as defined above 
or a substituted Ci-Ce alkyl group as defined above bonded 
to an unsubstituted ajcyl group as defined above. Jn 
preferred compounds of the invention su33Stituted Ci-Cs 
aHorla^Vl denotes an Ci-Ce alJ^l group a.s defined above, 

25 bonded to a stabstituted aryl group as defined above. In more 
preferred substituted Ci-Cs all^laryl gr^oups the 
unsubstituted Ci-Cs alkyl moiety has from 1 to 3 carbon 
at«ns. Also, and indeopendently, in more preferred 
substituted Cx-Cs allq^-lfiucyl groups the substituted aryl 

30 group is a selected f 3ran phenyl, thiazolyl, pyridyl, 
naphthyl, thienyl, ox€izolyl, isoxazolyl or indolyl 
substituted, at any available position, by from one to four, 
preferably one, two oar three, substituezits indep^dently 
selected from halo (preferably chloro oar fluoro), Ci-Cc 
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alkyl, -OCi-Ce alkyl, cyano, SOaCd-Ce alkyl) , OCF^, CP3# 
CONH2, NO2/ phenyl, phenoxy, .thiexiyl, pyridylr thiazolyl, 
oxazolyl, £uranyl# benzotlilophexiyl. # benzofuranyl . 

The term "^stibstituted Ci-Ce alkyKO)- Ci-Cs alkyl azyl'' 
5 means either an xoxstibstituted or substituted Ci-Ce alkyl (O)- 
C1-C6 alkyl grtoup, as defined above , bonded to a substituted 
aryl group as defined above or a substituted Ci-Ce al}^l(0)- 
Cx-Ce al]q^l group as defined above bonded to an 
unsubstituted aryl group as defined above. In preferred 
LO compounds of the invention subst:±tuted Ci-Ce al]cyl(0)-Ci-C6 
alkylaryl denotes an Ci-Cs alkyl (O)- Ci-Cs alkyl group as 
defined above, bonded to a sub8t:±tuted aryl group as defined 
above. In more preferred substi t:\ated Ci-Ce alkyl (0)-Ci-C6 
alkyleuryl groups the unsubstituted Ci-Cs allqrl(p)-Ci-C6 alkyl 
15 moiety is -GHj-O-CMa- , -CH2-0-CHaCH2- , or -CH2CH2-O-CH2- , most 
preferably -CH2-0-CH2-. Also, axxd independently, in more 
preferred substituted Ci-Ce alkyl (O-Ci-Ce alkylaryl groups 
the substituted aryl group is selected from phenyl, 
thiazolyl, pyridyl^ naphthyl, tliienyl, oxazolyl, isooxazolyl 
20 and indolyl substituted, at axiy available position, by from 
one to four, preferably one, two or three, substituents 
independently selected from halo (preferably chloro or 
fluoro), Ci-Ce alkyl, --OCi-Cs allcyl, cyano, S02(Ci-C6 alkyl), 
OCF3, CF3, CONH2/ NO2, phenyl, pHenoxy, thienyl, pyridyl, 
25 thiazolyl, oxazolyl, fiaranyl, benzothiophenyl, benzofuranyl. 
The term •^sxibstituted (Ci-Cg alkyl) Cs-Ca cycloalkyl-' 
means either an unsubstituted ox substituted Ci-Cs alkyl 
group, as defined above, ]3ondedl to a substituted Ca-Cs 
cycloalkyl group as defined above or a substituted Ci-Ce 
30 alkyl group as defined above bonded to an unsubstituted Ca- 
Ce cycloalkyl group as defined above. In preferred compounds 
of the invention substituted (Cx-Cs all^l) Ca-Ce cycloalkyl 
denotes a Ci-Cs alkyl group as defined above, bonded to a 
substituted Ca-Cs cycloalJ^l group as defined above. In more 
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preferred siobstituted (Ci-Cs alkyl) Ca-Ca cycloalkyl groups 
the u^sijbstituted Ci-Cg allcyl moiety has from 1 to 3 carirboa 
atoms. Also, and independently, in more preferred 
substituted (Ci-Ce alkyl) C3-C8 cydoallcyl groups the 
5 substituted Ca-Cs cycloalkyl group cyclopentyl or cyclohes^l 
stabstituted, at any available position^ by at least one and 
preferably from one! to four substituents dLndependently 
selected from halo (preferably chloro or f luoro) / Ci-Ce 
alkyl, -OCi-Ce alkyl, cyano, SOaCCi-Cc alkyl), OCP3, CFa^ 

10 COMH2, NO2, phenyl, pheno^v, thienyl, pyridyl, thiazolyl, 
oxazolyl, furanyl, benzothiophenyl , bexizof uranyl . 

The term '*-0-aryl'' mecuns an ciryloxy saibstituent which 
is bonded to the parent molecule through the O group. a?lie 
term '^optionally substituted -O-aryl'' means that the aryl 

15 orroup of the -O-aryl siibstituent is optionally substituted 
with from one to four siabstituents ind^endently selected 
fr<Ma the group consisting of.Ci-C6 alkyl, -OCi-Cs alkyl, - 
OCP3, amide, aryl, aryloxy, S02(Cx-6 alkyl), NHamide, SO2CF3, 
carboxamide, sulfonamide, NHsulfonamide, imide, hydroxy, 

20 carboxy, nitro, halo, tri (chloro or flxaoro) methyl, and 
cyemo. 

The term '*-aryl-axyl{Kl) (K2)» refers to an aryl group 
substituted with an additional aryl group said additional 
aryl group being disubstituted with Kl and K2 • Kl is 

25 defined to include halo and -CF3, and K2 is defined to 

include hydrogen, halo, and --CPa. Alterxiatively Kl and K2 
together may form a methylenedioscv* group. Similarly, the 
terms ^^0-aryl-aryl(Kl)<K2)-', *-N-aryl-aryl(Kl) (K2) », and 
S-aryl-aryl(Kl) (K2)'' are likewise defined. For exanqple, the 

30 teonm *-0-aryl-aryl(Kl) (K2) » means an aryloxy substituent as 
defined above which is s\3bstituted witli an additioxial aryl 
group, said additional aryl group being- disubstituted with 
Kl and K2. Kl and K2 are as defined ixnmediately above. 
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■me term -carboxy-protecting grovp" as used Herein 
refers to substituents of the carboxy group commonly 
einployed to block or protect the carboxy functionality while 
reacting other functional groups on the confound. Examples 
of such protecting groups include methyl, ethyl, p- 
nitrobenzyl, p-methylbenzy 1 , p-methoxybenzyl, 3,4- 
dimethoxybenzyl. 2, 4-dimetlioxybenzyl, 2,4,6- 

triniethoxybenzyl, 2,4,6-txiinethylbenzyl, pentamethylbenzyl, • 
3,4-methylene-dioxybenzyl, benzhydryl. 4 , 4 ' -dimethoxy- 
benzhydryl. 2, 2' ,4, 4' -tetramethoxybenzhydryl, t-butyl, t- 
airvl, trityl, 4-methoxytirityl, 4, 4- -dimetho^ortrityl, 4, 4', 
4--trimethoxytrityl, 2-phenylprop-2-yl, trimethylsilyl, t- 
butyldimethylsilyl, phenacyl, 2,2,2.trichloroethyl, 2-(d±(n- 
butyl) methylsilyl) ethyl, p-toluene8ulfonyletl«rl. 4- 
nitrobenzylsulfonylethyl, allyl, cinnamyl, 1- 
{trimethyl8ilylmethyl)prop-l-en-3-yl, and the like. 
A preferred carboxy-protectihg group for the practice of the 
present invention is methyl or ethyl. Further examples of 
these groups may be found in B. Haslam, supra, at Chapter 5, 
) and T.W. Greene, et al., supra, at caiapter 5. 

The term -amino-pro tec ting group- as used herein 
refers to substituents of the amino group commonly employed 
to block or protect the amino functionality while reacting 
other functional groups on the con«>ound. Bxairples of such 
5 amino-protecting groups can be found at T.W. Greene, et al., 
supra. 

Bxairs>le8 of su<ai amino-protecting grot«>3 include, but 
are not limited to, fornyl, trityl, phthalimido, 
trichloroacetyl, chloroacetyl, bromoacetyl, iodoacetyl, and 
;0 urethane-type blocking groups such as benzyloxycarbonyl, 
4-phenylbenzyloxycarbonyl, 2-methylbenzyloxycarbonyl, 
4-methoxybenzyloxycarbonyl, 4-f luorobenzyloxycarbonyl, 
4-chlorobenzyloxycarbony 1 . 3-chlorobenzylo3cycarbonyl , 
2-chlorobenzyloxycarbonyl, 2, 4-dichlorobenzyloxycarbonyl. 



P15555 



r .14. 

4 -bromobenzy loxycarbony 1 , 3 -br omobenzylo^qrcarbonyl , 

4- ni trobenzylo^cycarbonyl , . 4-cyanobeazylo3^carlDonyl^ 
n-but03cycarbonyl, (NBoc) t-butoxycarbonyl , 

1# l-diphenyleth-l-yloa^carbonyl^ 
5 1 , l-diphenylprop-l-ylo3q^carbonyl , 
2 --pheny lprop-2 -yloaqrcarbonyl , 

2 - (p- toluyl ) •prop-2-ylo3Vcarbonyl , cyclopentanyloxycarbonyl , 
l-inethylcyclopentanylo3vcarbonyl , cyclohexanyloxycarbonyl , 

1- methylcyclohexanyloavcarbonyl , 

10 2 -xnethy Icyclohexanyloxycarbony 1 , * 

2- (4-toluylsulf onyl) -ethoxycarbonyl , 
2 - (methy Isulf onyl ) ethoaqrcarbonyl , 

2- (triplxenylpbosphino) -etho>q^carbonyl, 
fluorenylxuethoxy-carbonyl (EMDC) , • ' 
15 2-(trixnetliylsilyl)etli03Qrcarbonyl, allylosq^carbonyl^ 
1- ( trimethylsilylmetbyl) prop-l-enyloxycarbonyl , 

5- benzlsoxalylmethoxycarbonyl , 4-aceto3vbenzyl03cycarbonyL, 
2,2, 2-t:3ricbloroethoxycarbonyl , 2-ethynyl-2-propoxycarbonyl , 
cyclopropylmethoxycarbonyl , 4- (decylosv) benzyloxycarbonyl , 

20 isobomyloxycarbonyl, 1-piperic^loxycarbonyl , and the like; 
benzoylxnethylsul£onyl group, 2-nitrophenylsulf enyl, 
dlphenylpbosphine oxide and like amino-protectilng groups . 

The amino-protecting group employed is usually not 
critical so long as the derivatized amino group is stable to 

25 the condition of subsequent reactions on other^ positions of 
the intermediate molecule, and may be selectively removed at 
the appjTopriate point without disrupting the r^emainder of 
the molecule including any other amino-protecting groups. A 
preferred amino-protecting group for the practice of the 

30 present invention is t-but03cycarbonyl (NBoc) . Further 
examples of groups referred to by the above terms are 
described by Haslam, Protective Groups in Organic 
Chemistry, (J.O.W, McOmie, ed. , 1973), at Chapter 2; and 
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T.W. Greene and P.6.M. Wuts, Protective Groups In Organic 
Synthesis (1991), at Chapter 7. 

The term ^activating group' as used hereizx refers a 
leaving group which, when taken with the carbozxyl (-0=0) 
5 group to which it is attached, is more likely tio tsike peuct 
in an acylation reaction than would be the case if the group 
were not^ present, as in the free acid« Such activating 
groups are well-loaown to those skilled in the eurt and may 
be, for^ example, succinimidoxy, phthalimidosty, 
10 benzotr-iazolyloxy, azido, chloro*, bromo, fluoxo or 
(C4-C7 alkyl)- 

Ixi the more preferred coxnpoundB of formula I, Rl is Ci- 
Ceall^lMHRlO where in RIO is selected from hydxrogen and Cx-Ce 
15 alkyl. Ixi the most preferred compounds of the inventionRl is 
a group of formula ->C(CH3)2NH2- 

Xn the more preferred compounds of formuXa I, R2 is 
hydrogen or Ci-C^ alkyl, preferably methyl. In the most 
preferx^ed comipounds of the invention R2 is hydrogen. 
20 Xxi the more preferred coznpounds of fozmula I, R3 is a 

subs titiu ted Ci-Cs alkylaxyl group or a substituted Ci* 
C6alkyX(0)- Ci-Cealkyl aryl group wherein: 

t^e Ci-Ceallqrl moiety within the si2bstit:vLted C1-C6 
all^laaryl group is methyl, ethyl or propyl; 
25 tilie siibstituted Ci-Cealkyl (O) - Cx-Cealkyl moiety within 

the sixbstituted Ci-CealkyKO)- Ci-Cealkyl aryl group is a 
moiety of formula -CHaOCSia-; 

t^he aryl moiety within said groups is selected from 
phenyl, thiazolyl, pyridyl, naphthyl, thienyX, oxazolyl, 
30 isoxazolyl and indolyl which is substituted by from one to 
three grotxps independ^tly selected from halo (preferably 
chloro or f luoro) , methyl, methoxy, cyano, SOaMe, 
trif XvLoromethyl, and trifluoromethos^* Most preferably the 
8i2bst±tuted aryl moiety in said groups is 2-£luorcqphenyl, 3- 
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fluorophenyl, 4-f luorophenyl, 2,3-dif luorophenyl, 2,4- 

difluorophenyl, 2, 5-dif luoxrophenyl, 2, 6-dif luoroplaeivl/ 3,4- 

dif luorophenyl , 3 , 5-dif luoxrophenyl , 2,4, 6-trif luoarophenyl , 

2,4,5-trifluorophenyl, 2,3 ^ 6-trif luorophenyl, 2,3^5- 

5 trif luorophenyl, 2-chloroplienyl, 3-chlorophenyl, 4- 

chlorophenyl , . 2 , 6-dichlorophenyl , 2 -f luoro-6-chl02rophenyl , 

2-f luoro-3-chlorophenyl, 2 -f luoro-4-chlorophenyl, 2 , 6- 

difluoro-3-chlorophenyl, 4-trif luoromethylphenyl, 3- 

trif luoromethylphenyl , 2- trif luoromethylphenyl , 2 -f luoro-5- 

10 tr if luoromethylphenyl, 4-t:2rifluoroniethoxyphenyl, 3- 

tr if luorometho3<yphenyl , 2 - trif luoromethoxyphenyl , 2 - 

cyanophenyl, 3-cyanophenyl ^ 4-cyeuiophenyl, 4- 

znethanesulphonylphenyl, and 2-metJiyl thiazolyl. 

In the more preferred corapoxinds of formula I R4 is 
« 

15 hydrogen or Ci-Cg alkyl . In the most preferred cozirpounds of 
the invention R4 is hydrogen or methyl. 

In the more preferred compounds of formula I R5 is 
hydrogen or Ci-Cg alkyl • In the most preferred compounds of 
the invention R5 is hydrogen, methyl, ethyl, i-propyl or 

20 propyl. 

In the more pref eirred compounds of formula I R6 and R7 
are independently Ci-Cs allcyl groups or together form a 
carbocyclic ring of up to 8 atoms. In the most preferred 
compounds of the ixivention R6 and R7 are both each methyl or 
25 ethyl or together form a cyclohexyl or cyclopentyl ring. 

In the more preferred congpounds of forxmila I, R8 is 
hydrogen, Ci-Cs alJ^l or benzyl. In the most prefeirx-ed 
compounds of the invention R8 is hydrogen, methyl, etl^l or 
benzyl. 

30 In the more preferred compounds of formula I, R9 is Ci- 

Cg all^l, Ca-Ce cycloalhyl, optionally substituted aryl, 
optionally substituted-O-eory^l, or -aryl-aryl{Kl) (K2) wherein 
Kl is halo or -CP3 and K2 is hydrogen, halo or CP3 or Kl and 
K2 together form a methylenedioxy group. 
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In preferred compounds of the invention herein R9 is a CI— 
C6 alJ^l group, R9 is most pir^ferably methyl or isopropyl. 
In preferred ccnopounds of the invention wherein R9 is a C3- 
C8 cycloalkyl group, R9 is most preferably cyclohexyl. In 
preferred compounds o£ the invention wherein R9 is an -aryl- 
aryl(Kl) (K2) ^oup, R9 is a -phenyl-phenyl (Kl) (K2) , or - 
phenyl-thienyl(Kl) (K2) group, and most preferably is - 
phenyl-f luorophenyl , -phenyl-chlorophenyl , -phenyl- 
tr if luoromethylphenyl -phenyl- ( 3 , 4-methylenedioxyphenyJ. ) or 
-phenyl-chlorothienyl • 

In pref esrred cranpouncls of the invention wherein R9 is an 
optionally substituted aacyl or optionally substituted-O-aryl 
group, said optionally substituted aryl moiety is phenyl, 
naphthyl, pyridyl, tliienyl, thiazolyl or oxazolyl, most 
preferably phenyl. Pr^ef erred optional substituents are halo 
(preferably chloro, fluoro or bromo) « methyl, ethyl, propyl, 
t-butyl, trif luoromethyl, trif luoromethoxy, methoxy, ethoicy, 
cyano, methyl sulphonyl, phenyl, phenoxy, thienyl, pyridyl, 
thiazolyl, oxazolyl, nitro, CONHa* furanyl, benzothiophenyl 
and benzof uranyl • In the most preferred compounds of the 
invention wherein R9 is an optionally sxabstituted aryl or- 
optionally STabstituted-O-aryl group, R9 is selected from 
phenyl , 4-methylsulphonylphenyl , 3 -methyl sulphonylphenyl , 
4-fluoroph6nyl, 2-f luorophenyl, 3-f luorophenyl, 3- 
chlorophenyl , 2-chlorophenyl , 4-chloropheny 1 , 4- 1- 
bu ty Iphenyl , 4- trif luoromethylphenyl , 3 - 
trif luorcmethylphenyl, 4-nitrophenyl , 3-nitrophenyl, 4- 
brompphenyl, 3-br«noph^yl, 2-broQanc^henyl, 4-methy Iphenyl, 
3-methylx^enyl, 4-pheny Iphenyl, 3 -pheny Iphenyl, 4- 
phenoxyphenyl, 3-plieno9^phenyl, 4-cyanophenyl, 3- 
cyanophenyl, 4-carbamoy Iphenyl, 4-metho3(yphenyl, 3- 
methoxyphenyl , thienyl, thiazolyl, pyric^l, phenoscy, 4- 
chlorophenoxy # 2 , 3 -cLLchlorpphenyl , 3 , 4-dichlorophenyl , 
naphthyl, oxazolyl, 2, 4-dif luorophenyl, 3, 4-dif luorophenyl. 
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3,5-clifluorophenyl, 2,3-dif luorophenyl, 2, S-difluorophenyl, 
2 , 5-dif luorophenyl , 2-f luoro-3-chlorophenyl , 4-ethylpheayl , 
4-ethoxyphejayl , 3,4, 5-trif luoromethylphenyl , 3-f luoro-4- 
chlorophenyl and 4-carbamoylphenyl. 

It will be imderstood that the preferred definitions 
given above in respect of R2, R3, R5, R6, R7 , R8 and R9 ixa 
formula I and II apply to the substituents within the 
definitions at the corresponding positions in formulae III 
and IV i.e. positions R12, R13, R15, R16, R17, R18 and R19 . 
respectively . 

Particularly preferred comgpounds of the invention are 
those set out in the following teOsles I to VI and the 
lAiannaceutica.lly acceptable salts and solvates thereof: ' 



Table I 




X 
CH2 

O 
bond 
CH2 

O 
bond 
CHe 

O 
bond 
CH2 

O 
bond 
CH2 



Y 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 
4-CI 



Z 

2-F 
2-F 
2-F 
2-F 
2-F 

2- F 

3- F 

3-F 
3-F 
3-F 
3-F 

3- F 

4- F 



R5 

Me 

Me 

Me 

Et 

Et 

Et 

Me 

Me 

Me 

Et 

Et 

Et 

Me 
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o 


4-CI 


bond 


4-CI 


CH2 


4-CI 


0 


4-Cl 


bond 


4-Cl 


CH2 


4-CI 


0 




t)oncl 


4-CI 


CHa 


4-CI 


0 


4-Cl 


bond 


4-CI 


CH2 


4-CI 


0 


4-CI 


bond 


4-CI 


CH2 


4-a 


6 


. 4-a 


bond 


4-CI 


CH2 


4-CI 



0 


4-CI 


bond 


4-CI 


CHa 


4-CI 


0 


4-CI 


bond 


.4-CI 


CH2 


4-CI 


0 


4-CI 


bond 


4-CI 


CHa 


4-CI 


0 


4-CI 


bond 


4-CI 


CH2 


4-CI 


0 


4-CI 


bond 


4-CI 


CH2 


4-CI 


0 


4-CI 


bond 


4-Cl 


CH2 


4-CI 



O 4-CI 

bond 4-CI 

CH2 4-CI 

O 4-CI 

bond 4-CI 

CH2 4-CI 

O 4-CI 
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4-F 


Me 


4-F 


Me 


4-F 


Et 


4-F 


Et 


4-F 


Et 


2,3-F2 


Me 


2,3-F2 


Me 


2.9-F2 


Me 


2,3-F2 


Et 


2.3-F2 


Et 


2.3-F2 


Et 


2,4-F2 


Me 


2,4-F2 


Me 


2,4-F2 


Me 


2,4-F2 


Et 


2.4-F2 


Et 


2.4-F2 


Et 



2.5-F2 Me 

2.5-F2 Mo 

2,5-F2 Me 

2,5-F2 Et . 

2,5-F2 Et 

2.5- F2 Et 

2.6- F2 Me 
2,6-F2 Me 
2,6-F2 Me 
2,6-F2 Et 



2,6-F2 


Et 


2.6-F2 


Et 


3,4-F2 


Me 


3,4-F2 


Me 


3.4-F2 


Me 


3.4-F2 


Et 


3.4-F2 


Et 


3,4-F2 


Et 


3,5-1^ 


Me 


3,5-F2 


Me 


3,5-F2 


Me 


3.5-F2 


Et 


3.5-F2 


Et 


3,5-F2 


Et 


2,4.6-F3 


Me 


2,4,6-F3 


Me 
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bond 


4-CI 


2,4,6-F3 


Me 


CH2 


4-CI 


2.4,6-F3 


Et 


0 


4-Ci 


2.4.6-Fs 


Et • 


bond 


4-CI 


2.4,6-F3 


Et 


CH2 


4-CI 


2.4.5-Fa 


Me 


0 


4-CI 


2A5-Fa 


Me 


bond 


4-CI 


2.4.5-Fq 


Me 




4-CI ' 


2 4 




0 




2 4 S-Fo 




bond 


4-CI 


2 4 S*Fa 




CH2 


4*CI 


2 S 6*Fo 






4-CI 


s«fW|W^I 3 




bond 


4-CI 


2 ^ fi-F» 
^,o,o-r3 


IVI C7 




4-CI 


^,o,D-r3 




0 


4-CI 


^,o,D-r3 


BX 


bond 


4-d 


^,o,o-r3 


CI 






0 Q R cr 


ivie 




4-CI 


.2,3,5-F3 


Me 


bond 


4-CI 


2,3,5-F3 


Me 


CHa 


4-CI 


2A5-F3 


Et 


0 


4-CI 


2.3.5-F3 


Et 


bond 


4-a 


2,3,5-F3 


Et 


CHz 


4-CI 


2-CI 


Me 


0 


4-CI 


2-a 


Me 


bond 


4-CI 


2-CI 


Me 


CH2 


4-CI 


2-CI 


Et 


0 


4-CI 


2-CI 


Et 


bond 


4-CI 


2-CI 


Et 


CHa 


4-a 


3-a 


Me 


0 


4-CI 


3-a 


Me 


bond 


4-CI 


3-CI 


Me 


CHs 


4-CI 


3-CI 


Et 


0 


4-CI 


3-a 


Et 


bond 


4-CI 


3-CI 


Et 




4-CI 


4-CI 


Me 


0 


4-CI 


4-CI 


Me 


Dona 


4-CI 


4-CI 


Me 


CHz 


4-CI 


4-CI 


Et 


0 


4-CI 


4-CI 


Et 


bond 


4-CI 


4-CI 


Et 


CHe 


4-a 


2,6-Cl2 


Me 


0 


4-CI 


2.6-CI2 


Me 


bond 


4-CI 


2,6-a2 


Me 


CHa 


4-CI 


2,6-Cl2 


Et 
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o 


4-CI 


bond 


4-CI 




4-CI 




4-CI 




4-CI 




4-CI 


KJ 


AjC\ 

■t wl 




4-CI * 


CHo 


4-Cl 


n 


4-CI 


bond 


4-CI 


CHo 


4-CI 


o 


4-CI 


bond 


4-CI 


CH2 


4-a 


0 


4-CI 


bond 


4-CI 


CHs 


4-CI 


0 


4-CI 


bond 


4-CI 


CH2 


4-CI 


0 


4-CI 


bond 


4-Cl 


CH2 


4-Cl 


0 


4-CI 


bond 


4-a 



CH2 4-Cl 



0 


4-CI 


bond 


4-a 


CH2 


4-CI 


0 


4-CI 


bond 


4-CI 


CH2 


4-a 


0 


4-CI 


bond 


4-CI 


CH2 


4-CI 


0 


4-CI 


bond 


4-a 


CHa 


4-CI 


0 


4-CI 


bond 


4-CI 


CH2 


4-CI 


0 


4-CI 


bond 


4-CI 
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2,6-Cl2 


Et 


2.6-CI2 


Et 


2-F-6-CI 


Me 


2-F-6-CI 


Me 


2-F-6-CI 


Me 


2-F-6-CI 


Et 


2-F-6-CI 


Et 


2-F-6-CI 


Et 


2-F-3-CI 


Me 


2-F-3-CI 


Me 


2-F-3-CI 


Me 


2-F-3-CI 


Et 


2-F-3-CI 


Et 


2-F-3-CI 


Et 


2-F-4-CI 


Me 


2-F-4-CI 


Me 


2-F4-CI 


Me 


2-F-4-CI 


Et 


•2-F-4-CI 


Et 


2-F-4-CI 


Et 




nil A 


3*r-4-01 


Kilo 


3-r-4-CI 


ivl9 


3-r-4-CI 


CX 




CI 


3-r-4-CI 


d 


2,6-r2-3-CI 


IVIo 


2,6-r2-3-CI 


IVI9 


A A e 0 /M 


IVII7 


A A C 0 01 

2,6-r2-3-v»l 


CI 






2,6-F2-3-a 


Et 


4-CF9 


Me 


4-CF3 


Me 


4-CF3 


Me 


4-CF3 


Et 


4-CF3 


. Et 


4-CF3 


Et 



3-CF3 Me 

3-CF3 Me 

3-CF3 Me 

3-CFs Et 

3-GF3 Et 

3-CF3 Et 
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4<CI 


2-CF3 


Me 


O 


4-CI 


2-CF3 


Me 


bond 


4-Cl 


2-CP3 


Me 


CH2 


4.CI 


2-CF3 


Et 


0 


4^1 


2-CF3 


Et 


bond 


4-CI 


2-CF3 


Et 


CH2 


4-CI 


2-F-5-CF3 


Me 


0 


4<JI 


2-F-5-CF3 


Me 


bond 


4-CI 


2-F-5-CF3 


Me 


CHa 


4-CI 


2-F-5-CF3 


Et 


0 


4-Ci 


2-F-5-CF3 


Et 


bond 


4-CI 


2^.^-CF3 


Et 


CH2 


4-CI 


4-OCF3 


Me 


0 


4-CI 


4-OCF8 


Me 


bond 


4-CI 


4-OCF3 


Me 


CH2 


4-CI 


4^0CF3 


Et 


0 


4-CI 


4-OCF3 


Et 


bond 


4-CI 


4-OCF3 


Et - 


CH2 


4-CI 


3-OCFi 


Ma 


0 






MG 




AJT^X 




Me 


orl2 


4-Ci 


3-OCF3 


Et ■ 


0 


4-CI 


3-cx;f3 


Et 


bond 


4-CI 


3-OCF3 


Et 


CH2 


4-CI 


2-OCF3 


Me 


0 


4-CI 


2-OCF3 


Me 


bond 


4-CI 


2-OCF3 


Me 


CH2 


4-CI 


2-OCF3 


Et 


0 


4-CI 


2-OCF3 


Et 


bond 


4-CI 


2-cx:f3 


Et 


CH2 


4-CI 


2-CN 


Me 




4-CI 


2-CN 


Me 


Donci 


4-CI 


2-CN 


Me 




4-CI 


2-CN 


Et 


0 




2-CN 


Et 


Donci 


4-CI 


2-CN 


Et 






o-ON 


Me 


0 


4-a 


3-CN 


Me 


bond 


4-CI 


3-CN 


Me 


CHa 


4-CI 


3-CN 


Et 


0 


4-CI 


3-CN 


Et 


bond 


4-a 


3-CN 


Et 


CH2 


4-CI 


4-CN 


Me 


0 


4-CI 


4-CN 


Me 
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bond 4-CI 
CH2 4-Cl 
O 4-CI 
bond 4-CI 
CHa 4-CI 
O 4-CI 
bond 4-CI . 
CHz 4-CI 
O 4-CI 
bond 4-CI 
CH2 4-F 
O 4-F 
bond 4-F 
CHa 4-F 
Q 4-F 
bond 4-F 
CH2 4-F 
O 4-F 
bond 4-F 
CH2 4-F 
O 4-F 
bond 4-F 
CH2 4-F 
O 4-F 
bond 4-F 
CHa 4-F 
O 4-F 
bond 4-F 
GHz 4-F 
O 4-F 
bond 4-F 
CH2 4-F 
O 4-F 
bond 4-F 
CH2 4-F 
O 4-F 
bond 4-F 
CH2 4-F 
O 4-F 
bond 4-F 
CH2 4-F 
O 4-F 
bond 4-F 
CH2 4-F 



4-CN 
4-CN 
4-CN 
4-CN 



Me 
Et 
Et 
Et 



4-S02CH3 Me 

4-S02QH3 Me 

4-S02QH3 Me 

4-S02QH3 Et 

4-SO2CH3 Et 

4-S02CH3 Et 

2-F Me 

2-F Me 

2-F Me 

2-F Et 

2.F Et 

2- F Et 
S-F Me 

3- F Me 
• 3-F Me 

3-F Et 

3-F Et 

3- F Et 

4- F Me 
4-F Me 
4.F Me 
4-F Et 
4-F Et 
4-F Et 

2.3-F2 Me 

2,a-F2 Me 

2,3-F2 Me 

2,3-F2 Et 

2,3-F2 Et 

2.3- F2 Et 

2.4- F2 Mo 
2.4-F2 Me 
2,4-F2 Mo 
2.4-F2 Et 
2.4-F2 Et 

2.4- F2 Et 

2.5- F2 Me 
2.5-F2 Me 
2,5-F2 Me 
2.5-F2 Et 
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4-CI 


Et 


2,6-02 


Me 


2,6-Cla 


Me 


2,6-Cl2 


Me 
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Me 
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Et 
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Me 
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2-F-4-CI 


Et 




4-F 


3-F-4-CI 
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The coinpounds of the present ±zivention nay be prepared 
10 by a number of routes, many of whlcli are known to those of 
skill in the art. Hie particular order of steps to be 
employed in the synthesis of ccmpouxids of formula I is 
d^endent ui>on the coznpound to be synthesized, the starting 
material employed, and the relative lability of the various 
15 substituted moieties. 

During any of the following svnthetic sequences it may^ 
be necessary or desirable to protect sensitive or reactive 
groups on any of the molecules conoemed. This may be 
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achieved by eirploying conventioxxal protecting grovqps as 
described, supra. 

The cQDopounds used in the method of the present 
invention may have one or more asymmetric centers. As a 
consequence o£ these cliiral centers, the coxnpoiinds of t^lie 
present invration occur as racemates, mixtures of 
enantiomers and as individual enantiomers, as well as 
diastereomers and mixtiures of diastereomers . hll asyxmnetric 
forms, individual isomers and coniblnatlons thereof, are 
within the scope of the present invention. 

■nie terms "^R* azxd '^S'' are used herein as commonly used 
in organic chemistry t;o denote specific configuration of a 
chiral center. Ibe t:erm "^R' (rectus) .refers to that 
configxiration of* a clxlral center with a clockwise 
relationship of group priorities (highest to second lowest) 
when viewed along the bond toward the lowest priority group. 
The term "^S" (sisoister) refers to that configuration of a 
chiral center with a countercloclcwise relationship of group 
priorities (highest izo second lowest) when viewed along the 
bond toward the lowest priority group. The priority of 
groups is based upon their atomic n\janber (in order of 
decreasing atomic nuznber) * A partial list of priorit±es and 
a discussion of sbereochemistry is contained in l^omeziclature 
of Organic Compounds: Principles and Practice, (J.H. 
Fletcher, et al., eds-, 1974) at pages 103-120. 

In addition to the (R)-(S) system, the older D-Li system 
is also used in this document to denote absolute 
configuration, especially with refer^ce to amino ac±ds. In 
this system, a Fischer projection formula is orientedl so 
that the nuiriber 1 cairbon of the main chain is at the top. 
The prefix '*D* is used to represent the absolute 
configuration of the isomer din which the functional 
(determining) group is on the right side of the carbon atom 



P15555 



-50- 

at the chiral center and ^L*', that of the isomer in which it 
is on the left. 

In order to preferentially prepare one optical isomer 
over its enaxitiomer, a n\miber of routes are €tvailed>le. As 
5 an exanqple, a mixture of enantiomers may be prepared, and 
then the two enantiomers may be separated. .A commonly 
enqployed method fo± the resolution of the racemic mixture 
(or mixture of ena n tiomers) into the individual enantiomers 
is to first convert the enantiomers to diastereomers by way 

10 of forming a salt with an optically active acid or base. 

These diastereomers may then be separated using differential 
solubility^ fractional crystallization, chromatography, or 
the like. Further details regarding resolution of 
enantiomeric mixtures may be fotind in J. iJacczues, et al., 

15 Enantiomers, Racemates, and Resolutions, (1991). 

Represen^tive starting material for thxs synthesis is 
a compound of formula Va, which may be reacted with an 
ethinylamine of formula VI, with R6 and R7 as defined in 
Formula I, by methods known in the art to yield a conpound 

20 of formula VII. Alternatively, a compound of formula Vb may 
be coupled w±th a concKmnd of formula VI using activating 
agents for N-acylaticxci reactions known in the art, like 
HOBT, DCC, KDC, oxalyl chloride, TBTU or other coupling 
reagents Jmown to the skilled artisan, to result in a 

25 compound of formula VII. Preferred for the pr^actice of the 
present invexit:i<» is TBTO^ Intermediates of formula Vb and 
VI are commeaccially available or can be pr^pa.red by methods 
Icnown in the aurt. Intermediates of formula Vet may be 
prepared from camoaercial compotmds l>y standar^d methods as 

30 described in Tetrahedron Lett. 25 (1984), 4553*4556. 

A compound of formula VII may be bydrated by standard 
methods to y±eld a compound of formula VIII and subsequently 
cyclized by t:reatment with a deprotonating agrent, such as 
sodium hydride, optionally in the presence of an alley lating 
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agent to yield a con&ound of £ozxnula XX. Treatment of the 
resultlzxsr congpound with a bromination reagent, such as 
bxroiDosuocinixiiide, results in a cospound of fonoula X. 
Reaction with an amine generates compounds of formula XI. 
Repres^mtative reactions are provided in Scheme A below; An 
exanple of forxmala .IX where Q is SO2 # R8 is hydrogen and R9 
is 4-cblorophenyl is described ±n Pestic. Sci. 39 (1993), 
185-192 . 
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SCHEMEA 




j Hydration 




VIII 



I Base, optional^ w«hR8-hali(te 




I Bromlnalion 




X XI 



Scbieme B shows an alternative synthesis for acetyl 
intexmsdiates of Foxinula VIXI: 
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Via V Vila 



HOOC Ra 



I 



Hydrolysis 'f" HqC-M NH R7 
RS^Q ^ I 



R9^< 

VII b VIII 

Esters of azninoaciito of Foxxoula VI a, preferably^ methyl 
or ethyl esters, are coiapled with derivatives of carboxylic 
acids or sulfonic acids of Forncala V (with R20 meanixx? OH or 
Cl, respectively) by methods described in Scheme A to give 
intermediates of Formula. Vila. Ihe esters are hydroli.zed by 
standard methods to give ccurboxylic acids of Formula Vllb. 
These are treated with orgooiometallic methyl conpouxids to 
prepare the acetyl intermediates of Formula VIII • Preferred 
organometallic reagents are methyl Grignard reagents (M = 
MgCl/ MgBr, or Mgl) or methyl lithium (M = Li), more 
preferred is methyl litlnium. Examples for this reaction are 
known from the literatuare, e.g. J. Org. Chem. 58 (1993)^ 
4758; J. Org. ChCTi. 62^ (1997), 6862; Tetrahedron Lett. 35 
(1994), 3745. In a preferxed method a solution of the 
carboxylic acid in a solvent like THF or SMB is treated with 
an excess of methyl li^ium in diethylether at a temperature 
below -60 followed Ix/ warming to room temperature. 
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Coirtpounds of Formula I in which m = 2 nay be prepared 
as shown in Scheme C below. ' 




A compound of formula XII is obtained by treatment of a 
protected metfaylamine with a deprotcmating- agent like 
butyllitblimi as described for example in Tetrahedrcm Lett. 
35(24), 1994, 4067-70. The substituent »PG* means a 
protectiixsr groiip, which is known to the ar-tiisan, and all 
other substituents are as defined by Formula I, herein. One 
preferred protecting group is the BOC group or another N- 
protecting group known in the art and stable under the 
reaction conditions. A compound of formula X is treated with 
a coinpouiid of formula XII to yield a conpo-und of formula 
XIa. 

It is to be understood that the bromine group on the 
conpound of formula X may in fact be €uiy suitable leaving 
group, as defined herein. 

The term •leaving group" refers to a group of atoms 
that is d±splaced frcan a carbon atom by the attack of a 
nucleophile in a nucleophilic substitution reaction. 
Suitable leaving groups include bromo, chloro, and iodo, 
benzenesulfonyloxy, methanesulfonylosiy, and 
tolu^esul£onylo3v. The term « leaving groxap" includes 
activatingr grovips as defined above. 



PISSSS 



-S5- 



!0 



A second portion of tHe overall synthesis of compounds 
of forxBola I is provided in Scheme D below. 

Representative starting material for this synthesis is 
a conipound of fonmila Xllla, which loay be a chemically- 
protected derivative of the amino acid serine. By 
chemically-protected it is meant that both the amino- and 
carboxy- functional groups have been suitably protected ixx 
order to facilitate further reactions with this molecule, 
such protection reactions are Icnown to those of skill in the 
art, and may be applied to other- suitable starting 
materials. Intermediates of for««ula Xllla are commerciallv 
available, or may be prepared by standard syntheses of ^no 
acids. ■ such syntheses are well known to persons of ordinary 
skill in the art and are described, for exairple, in 
Chemistry and Biochanistiry of Amino Acids, (O.C Chapman 
ed. , 1985) . The protected amino group may be specifically 
deprotected, e.g. if PG is a' Boc group, using 
trifluoroacetic acid and laetlqrlene chloride, to allow for 
further reactions with this amino functional group. •This 
deprotection reaction results in a coinpound of formula 

A compound of formula Xlllb may then be N-acylated with 
an amino-protected compound of formula XIV for instance 
HOOC-Ci-CsalkylNHRlO wherein RIO is an amino protecting 
, group (PG), to produce a compound of formula XlIIc. 

compounds of formuDLA XIV are commercially available, or 
are readily pr^red from suitable available starting 
materials. The protected carboxy group on the confound of 
formula XIIIc is then selectively deprotected, typically 
[) using lithium hydroxide, to generate a compound of formula 
XIII. A confound of forxmila XIII is then coupled with a 
compound of formula XI and subsequently deprotected to 
generate a compound of formula la. 
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R^r-esentative reactions are provided below in Scheme 



Scheme D 



R4 ip 



Deprotection 



CO^Cf^alkyi 



XIII a 



R4 

C02(C,^alkyl Coupling 
Reagent 



HOOC— R1 
XIV 



XIII b 



R4 R2 
R3\^N^R1 



o= 



T 



0(Ci^lkyl 
XIII o 



Hydrolysis 



R4 /2 
OH 



H-R5 



XI 



Coupling 
Reagent 



XIII 




la 



An alternative synthesis foa^ compounds of fonmila la is 
shown ixi Scheme B below; 
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Ssb9io&£ 



R4 l?2 R4 V'*-R8 



Q- 
XV 



Deprotection 




HOOC~R1 
XIV 

CoupDng 
Reagent 




la 



A coxirpound of fomnila Xllla, as defined for Scheme D, xs 
selectively deprotected, typically using lithi«« bydroxida, 
5 to generate a con5>ound of fonmxla Xllld, which may then be 
employed to N-acylate a con5>ound of formula XI, generating a 
contpound of formula XV. Subsequent deprotection results in a 
coinpound of formula XVa. A compound of formula XVa is then 
coupled with a confound of formula XIV, as defined for 
10 scheme D, and subsequently deprotected to generate a 
contpound of formula !• 

suitable activating agents for the N-acylation 
reactions in Scheme D and Scheme B are known in the art and 
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include DCC, HOST, EDC, and oxalyl chloride. Preferred for 
the practice of the preset Invention are HOBT or TBTQ. 

Coirpounds of formula XXXI in which the starting 
material Xllla is optionally stibstituted 2-Nboc-ainino-5- 
5 arylpentanoic acid methyl est:er, optionally substituted 2- 

Nboc-amino-4-arylbutanoic ac±d methyl ester or 2-Nboc-ainino- ' 
3- (3-indolyl) -propionic acid methyl ester may also be 
prepared by the routes descr±bed in Scheie D and Scheme B. 

Compounds of formula XIt> may also be employed in the 
10 reactions described in Scheme D and Scheie E. 

Rl, R2, R3, R4, R5, R6, R7, R8, R9 and Q in Schemes A 
through E are as defined for Formula I. 

The preferred reaction temperature range employed in 
these reactions is between -40 and 150 "C, and the most 
15 preferred range is between lO and 40 "C. fOiese reactions 
may be conveniently carried out in situ, without isolation 
of the particular compound a£ter its preparation. 

The conqpounds of the present invention can be useful 
for modulating growth hormone secretion and as research 
20 tools. 

Conqpounds of formula I possess growth hormone 
secretagogue activity. Growtli hormone secretagogue activity- 
can be determined using a typical assay which may enploy 
pituitary cells established in culture, followed by a 

25 challenge with the various coznpounds of formula 1, and the 
levels of growth hormone determined accordingly. Growth 
hormone levels may be calculated using various 
radioimmunoassay te^tmiques Icnown to those of skill in the 
art. One example of such an assay is detailed herein. 

30 Thus compounds of formula I find use in the treatment 

of pl^siological conditions wliich sure modulated or 
ameliorated by an increase in endogenous growth hormone, in 
particular the compounds of formula I are useful in the 
treatment of conditions or diseases which cause or are 
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mediated by growth hormone deficiencies and maladies 
associated with ageing in hximans. The compounds of formula I 
are hence useful in the treatment of osteoporosis, 
physiological short stature including growth hormone 
5 deficient chiildren and short stature associated with chronic 
illness, girow£:h retardation associated with the Prader-Willi 
syndrome, intrauterine growth retardat^ion, pulmonary 
disfunction and ventilator dependency, insulin resistance, 
cachexia and protein loss due to chronic illness such as 
LO cancer or AIDS, as well as congestive heart failure. OAie 
compounds of forxmila Z also hence find use in improving 
muscle streoagth and mobility, metabolic homeostasis, renal 
homeostasis especially in the elderly,, accelerating the 
recovery of patients havdlng undergone trauma especially 
15 major sursr^iry, improving a negative energy balance in a 
patient, accelerating bone fracture r^epair, preventing 
catabolic side effects associated with therapy, the 
attenuation of protein catabolic responses following major 
surgery, tihe acceleration of wo\jnd healing and the treatment 
20 of immunosupressed patients. In th±s connection, compoomds 
of f orxoala I also find use in the manufacture of a 
medicaments for the treatment of the liuman or animal body by 
therapy, in particular the therapeutic treatment of 
conditions or diseases which cause ox are mediated by growth 
25 hormone defici^cies maladies associated with ageing in 

hiimans. Xn particular compounds of formula X also find use 
in the manufacture of a medicament £or any of the specific 
uses indicated above. 

a!he compounds of formula Z also find use in a method of 
30 increasing endogenous levels of growth hormone in maxmnals 

and in particular humans and farm ox companion animals. Thus 
the compounds of formula I find use in a method of promoting 
growth. In particular, increasing lean muscle mass, in an 
animal, in particular an animal famed for food including 
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cow, sheep, pig and chicken. The coznpoimds also find 
particular use in the t;:x^eatiiient of disorders of ageing in 
companion andLmals. 

The invention further encoinpasses methods engploylng the 
5 pharmaceutical ly acceptable salts of the conpoxmds defined 
by formula I. Although, generally neutral, a coxnpoimd of 
this invention can possess a sufficiently acidic, a 
sufficiently basic, or both functional groups, and 
accordingly react with emy of a number of Inorganic bases, • 

10 and inorgemic and orgeuxlc acids, ^ to form a phaxznaceutlcally 
acceptable salt. 

The term "^pharmace-utically acceptable salt* as used 
herein refers to salts of the coxxpounds of f orzmila I which 
are substantially non-toxic to livdLng organisms. Typical 

15 pharmaceutlcally accept aO^le salts include those salts 
prepared by reaction of the compounds of the pr^esent 
invention with a pharmaceutlcally acceptable mineral or 
organic acid or an Inorganic base. Such salts are known as 
add addition and base addition salts. 

20 Acids commonly employed to form acid addition salts are 

inorganic acids such as hydrochloric acid, hydarobromic acid, 
bydroiodlc acid, sulfiirlc acid, phosphoric acid, and the 
like, and organic acids such as p-toluenesulf onlc, 
methanesulfonlc acid, oxalic acid, 

25 p-bromophenylsulfonlc acid, carbonic acid, succdLnic acid, 
citric acid, benzoic acxd, acetic add, and the like. 
Examples of such x>harmaceutically acceptable salts are the 
sulfate, pyrosulfate, blsulfate, sulfite, bisulfite, 
phosphate, monohydrogenphos^hate, dlhydrogenphospbate, 

3 0 metaphosphate, pyrophosphate, chloride, bromide, iodide, 
acetate, propioxiate, decanoate, caprylate, aery late, 
formate, isobutyrate, cetproate, heptanoate, proplolate, 
oxalate, malonate, succinate, suberate, sebacate, fumarate, 
maleate, butyne-l,4-dioate, hexyne-1, 6-dloate, benzoate. 
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chlorobenzoate, methylDenzoate, dinitrobenzoate, 
hydroxybenzoate, methwbenzoate, pHthalate, sulfonate, 
xyleneaulfonate. phenylacetate, phenylpropionate, 
phenylbutyrate, citrate, lactate, Y-hydroxybutyrate, 
glycollate, tartrate, «net=lianesulfonate, propanesulf onate , 
naphtbalene-l-sulfonate, xiaphthalene-2- sulfonate, n«iidelate, 
mesylate, and the like. Preferred phamaceutically 
acceptable acid addition aalts are those formed with mineral 
acids such as hydrochloric acid and hydrobromic acid, and 
those formed with organic acids 'such as naleic acid and 

methanesulfonic acid. 

salts of amine groui>s may also coxr^prise quaternary . 
ammonium salts in which the amino nitrogen carries a 
Citable organic group svich as an alkyl, alkenyl, alkynyl, 

or arallvl moiety - 

Base addition salts include those derived from 
inorganic bases, such as ammonium or alkali or alkaline 
earth metal hydroxides, carbonates, bicarbonates, and the 
like. Such bases useful in preparing the salts of this 
D invention thus include sodium hydroxide, potassium 

hydroxide, ammonium hydroxide, potassium carbonate, sod±um 
carbonate, sodium bicart>onate. potassium bicarbonate, 
calcium hydroxide, calcium carbonate, and the like. Tbe 
potassium and sodium salt forms are particularly preferred. 
5 It should be recognized that the particular counterion 

forming a part of any setlt of this invention is not of a 
critical nature, so long as the salt as a whole is 
pharmacologically acc^table and as long as the counterion 
does not contribute undesired qualities to the salt as a 
)0 whole. 

-This invention further enconpasses methods enploying 
pharmaceutically acc^table solvates of the confounds of 
Formula 1. Many of the formula I compounds can combine with 
solvents such as water, methanol, and ethanol to form 
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pharmaceutilcally acceptable solvates such a.s the 
• corresponding hydrate, methanolate, and ethanolate. 

This invention also encompasses methods enqplpying the 
pharmaceiatically acceptable prodrugs of the compotmds of 
5 formula I. A prodrug is a drug which has been chemically 
modified and ipay be biologically inactive at its site of 
action, but which may be degraded or modified by one or mor^e 
enzymatic or other in vivo processes to the parent bioactive 
form. This prodrug should have a different pharmacokinetic 
10 profile tlian the parent, enabling easier absorption across 

the mucosal epithelivim, better salt formation or solubility, 
or inproved systemic stability {an increase in plasma half- 
life, f or^ example) . 

Typically, such chemical modifications include: 
15 1) ester or amide derivatives which may be cleaved by 

esterases or lipases; 

2) peptides which may be recognized by specific or • 
nonspeci£ic proteases; or 

3) derivatives that accumulate at a site of action 

20 through membrane selection of a prodrug form or a modified 
prodrug £o3nii; or any combdLnation of 1 to 3, supra. 
Conventional procedures for the selection and preparation of 
suitable prodrug derivatives are described, for exaiqple, in 
H, Bvmdgaard, Design of Prodrugis, (1985). 

25 As used herein, the term "effective amoimt" means an 

amount of conpound of the instant invention which is capable 
of inhibiting, alleviating, ameliorating, txeating, or 
preventincr further syxnptoms in mammals, including humans, 
which may be due to decreased levels of endogenous growth 

30 hormone* 

By ''phaxmaceutically acceptable f onmilation" it is 
meant that the canier, diluent, excipients and salt must be 
compatible with the active ingredient (a coropound of formula 
I) of the fonmilation, and not be deleterious to the 
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arecipient thereof. Pharmaceutical formulations can be 
prepared hy procedures known. in the art. For example, the 
consKJunds of this invention can be formulated with common 
excipients, diluents, or carriers, and formed into tablets, 
capsules, and the like. Exain>les of excipients, diluents, 
and carriers €hat are suitable for such formulations include 
the following: fillers and extenders such as starch, sugars, 
nannitol, and silicic derivatives; binding agents such as 
carboxymethyl cellulose and other cellulose derivatives, 
alginates, gelatin, and polyvinyl pyrrolidone; moisturizing 
agents such as glycerol; disintegrating agents such as agar 
agar, calcium carbonate, and sodium bicarbonate; agents for 
retarding dissolution such as paraf f iii; resorption 
accelerators such as quaternary ammoxiitmi confounds; surface 
. active agents such as cetyl alcohol, glycerol monostearate; 
adsorptive carriers such as kaolin and bentonite; and 
lubricants such as talc, calcium and magnesium stearate and 
solid polyethylene glycols. Final pharmaceutical forms may 
be- pills, tablets, powders, lozenges, syrups, aerosols, 
3 saches, cachets, elixirs, suspensions, emulsions, ointments, 
suppositories, sterile injectable solutions, or sterile 
packaged powders, and the like, depending on the type of 

excipient used. 

Additionally, the compounds of this invention are well 
5 suited to formulation as sustained release dosage forms. 
•Che formulations can also be so constituted that they 
release the active ingredient only or preferably in a 
particular part of the intestinal tract, possibly over a 
• period of time. Such formulations would involve coatings, 
JO envelopes, or protective matrices which may be made from 
polymeric substances or waxes. 

•The particular dosage of a compound required to treat, 
inhibit, or prevent the symptoms and/or disease of 
congestive heart failure in a mammal, including humans. 
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according to this invention will depend upon the paurticular 
disease, symptoms, and severity. Dosage, routes o£ 
administraticm, and frequency of dosing Is best decided by 
the attending physician. Generally^, accepted and effective 
5 doses will be from ISxcig to lOOOmg, and more typically from 
15mg to 80mg. Such dosages will be administ.ered to a 
patient in need of treatment from one to three times each 
day or as often as needed for efficacy* 

In addition, the growth hosrmoxxe secretagogue compounds* 

10 as disclosed herein may be admin*Lst:ered to a patient in need 
of treatment in combination with o-ther growth hormone 
secretagogues known in the art, and/or with a suitable bone 
anti-resorptive agent or agents for the prevention or 
treatment of osteoporosis euid/or loss of xmiscle strength* 

15 Said suitable bone anti-resorptive agents include selective 
estrogen receptor modulators, bispliophonates, calcitonin, 
and hormone replacement therapeutic agents. Additionally, 
PTH may be administered in conibinat^ion with said growth 
hormone secretagogues. Said combination therapy may be 

20 administered concomitantly or sequentially. 

The coxqpositions are preferably fonmilated in a unit 
dosage form, each dosage contaixiinsr from about 0.01 to about 
500 mg, more usually about 0.5 to eOxnit 200 mg, of the 
active ingredi^t. However, it will be understood that the 

25 therapeutic dosage administered will be determined by the 
physician in the light of the relevant circ\mu3tances 
including the condition to be treatied, the choice of 
compound to be administered and the chosen route of 
administration, and therefore the eOsove dosage ranges cure 

30 not intended to limit the scope of the invention in any way. 
HhB compounds can be administered i>y a variety of routes 
including the oral, rectal, transdermal, subcutaneous, 
topical, intravenous, intramusculaor or intraziasal routes. 
For all indications, a typical daily dose will contain fxam 
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about 0.01 «g/kg to about 20 »g/kg of the active ca«5K>und of 
tltls invention. Preferred daily doses will be about 0.1 to 
alDOUt 10 ing/kg, ideally about 0.1 to about 5 itig/kg. 
However, for topical administration a typical dosage xs 
alDout I to about 500 ng con«>ound per cm2 of an affected 
tissue. Preferably, the applied axnount of coi^pound will 
range from about 30 to about 300 mg/cin2, „„>re preferably, 
from about 50 to about 200 ing/cin2, and, most preferably, 
from about 60 to about 100 ing/cn^2 . 

Suitable dosing ranges of coit«>ounds of f oncnila I 
include 0.01 mg/kg/day to 60 i«g/lcg/day. Representative 
E>ha«naceutical fonmxlations containing compounds of fonoula 
I -IV ax& provided below. 

OJhe formulations whicb follow are given for purposes of 
illustration and are not intended to be limiting in any w«y. 
The total active ingredients in s^ch formulations comprxses 
from 0.1% to 99.9% by weight of the formulation. -Ehe terra 
-active ingredient- means a con5>ound of formula I, induaing 
tout not limited to compounds of formulas 11, HI* ^ 

Formulation 1 
Hard gelatin capsules containing the following 
ingredients are prepared: 

Quantity 

Active Ingredient 

305.0 

Starch „ „ 

5.0 

isagnesium stearate 

0 -Che above ingredients are mixed and filled into hard 

gelatin capsules in 340 mg quantities. 
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Forrnulation 2 
A tablet formula is prepared usizig the Ingredients 
below: 

Quantity 

Ingredient (lag/tablet) 
Active Ingredient 25.0 
Cellulose, microcrystalline 200.0 
Colloidal silicon dioxide 10,0 
Stearic acid 5^q 

The components are blended and compressed to f ozxa 
tablets, each weighing 240 ng. 

« * 

Fonmilation 3 

15 A dry powder i nh aler formulation is prepared containing 

the following conponents: 

Ingredient Weight % 

Active Ingredient 5 
20 I^actose 95 

The active mixture is mixed with the lactose and the 
mixture is added to a dry powder ±z3haling appliance. 

Fonmilation 4 

25 Tablets, each containing 30 mg of active ingredient, 
are prepared as follows: 

Quantity 

Ingredient (xng/ tablet) 

30 Active Ingredient 30.0 mg 

Starch 45.0 mg 

Microcrystalline cellulose 35.0 mg 
Polyvinylpyrrolidone 

(as 10% solution in water) 4.0 mg 
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4 5 ICQ 

Sodium carboxymethyl starcH • 

. 0.5 mg 

M&gnesiuzn steeurate 

1.0 mg 

Talc , 

120 xng 

Total 

The active ingredient, starch and cellulose are passed 
through a No. 20 mesh U.S. sieve and minced thoroughly. The 
solutiorx of polyvinylpyrrolidone i. mi^ed with the resultant 
powders, which are then passed through a 16 mesh U.S. sieve. 
The granules so produced are driied at SO-6OOC and passed 
through a 16 mesh U.S. sieve. The sodioam carboxymethyl 
starch, magnesium stearate, and talc, previously passed . 
through a No. 30 mesh U.S. sieve, are tHen added to the 
granules which, after mixing, are coit«>ressed on a tablet 
machine to yield tablets each weighing 120 mg. 

Fonmilatxon 5 

capsules, each containing 40 mg of medicament are made 
as follows: 

Quantity 

ixaaredient ^mq/capsule) 

^. ^ 40.0 mg 

Active Ingredient 

109.0 mg 

Starch 

1,0 mg 

Magnes±um stearate 

150.0 mg 

5 Total 

The active ingredient, cellulose, starch, and magnesium 
stearate are blended, passed through a No. 20 mesh U.S. 
sieve, and filled into hard gelatin capsules in 150 mg 
)0 guanti.ties . 

Formulation 6 
suppositories, each containing 25 mg of active 
ingredient are made as follows: 
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Ingredient Ainoxmt 
Active Ingredient 25 zng 

Saturated fatty acid glycex^ides to 2,000 mg 

5 

fThe active ingredient:, is passed through a No. 60 mesh 
U.S. sieve and suspended i.zi the sattirated fatty acid 
glycerides previously melted using the minimum heat 
necessary* The mixture is then poTired into a suppository 
10 mold of nominal 2.0 g capetcity and allowed to cool. 

FoxTOulation 7 
Suspensions, each containing 50 mg of medicament per 
5.0 mL dose are made as follows: 

15 

Ingredient Amoxunt 
Active Ingredient 50.0 mg • 

Xanthan gum 4.0 mg 

Sodium csurboxymethyl cellulose (11%) 
20 Microcrystalline cellixlose (89%) 50.0 mg 

Sucrose 1.75 g 

Sodium benzoate 10.0 mg 

Flavor and Color q.v. 
Purified water to 5.0 mL 

25 

The medicament, sucrose and xanthan gum eure blended, 
passed through a No. 10 mesh U.S. sieve, and then mixed with 
a previously made solution of the microcrystalline cellulose 
and sodium carboxymethyl oellulose in watexr. The sodium 
30 benzoate, flavor, and colour axe diluted witih some of the 
water and added with stinr±ng. Sufficient water is then 
added to produce the regulared voliune. 
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Pormalation 8 

capsules, each containing 15 mg of medicament, are made 
as follows : 

Quantity 

ingredient ^r^/aaT>s^.l^) 

. 15.0 ing 

Actxve Ingredient 

407.0 ing 

Sta.xch 

3.0 ing 

Magxiesium stearate 

425.0 xng 

Tot:.al 

TJhe active ingredient, cellulose, starch, and magnesiijia 
steiarate are blended, passed through a No. 20 mesh U.S. 
siove, and filled into hard gelatin capsules in 425 mg 
qLieaitities • 

Formulation 9 

An intravenous fonaulation may be prepared as follows: 

Ingredient Quantity 

. — Z ITL*. 250.0 mg 

Active Ingredient 

1000 rtL 

Isotonic salxne 

Formulation 10 
A topical formulation may be prepared as follows: 

Inoredi^t Quantitj^ 

— 77' ^ 1-10 g 

l^ctive Ingredient 

30 g 

Exmilsifying Wax 

20 g 

Liquid Paraffin 
D WHite soft paraffin ^ 

The white soft paraffin is heated until molten. The liquid 
paraffin and emulsifying wax are incorporated and stirred 
vmtil dissolved. The active ingredient is added and 
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stirring is continued until dispersed. The ndxtxire is then 
cooled until solid. 

Fonnalafa±on 11 

5 Sublingual or buccal table tis« each contaiziing 10 xng of 

active ingredient, may be prep&ared as follows: 

Quantity 

Ingredient Per Tablet 

Active Ingredient 10.0 mg • 

10 Glycerol ^ 210.5 mg 
Water 143.0 mg 
Sodium Citrate 4.5 
Polyvinyl Alcohol 26.5 mg * 
Polyvinylpyrrolidone 15.5 mg 

15 Total 410.0 mg 

The glycerol, water, sodium citrate, polyvinyl alcohol, 
and polyvinylpyrrolidone cure a<axnixed togetlxer by continuous 
stirring and maintaining the texnperature at: about 90^C. 

20 When the polymers have gone int^o solution, the solution is 
cooled to about 50-55^C and the medicament Is slowly 
admixed. The horogenous mixtur^e is poured Into fo3cms made 
of an inert material to produce a drug-cont:aining diffusion 
matrix having a thickness of about 2-4 mm. This diffusion 

25 matrix is then cut to form individual tablets having the 
appropriate size. 

Another formulatiCTi employed in the methods of the 
present invention eznploys transdermal delivery devices or 
patches. Such transdeiocnal patches may be \xsed to provide 

30 continuous or discontinuous in£usion of the conqpounds of the 
present invention in controlled, amounts. Tlie construction 
and use of transdermal patches for the delivery of 
pharmaceutical agents is well known in the €irt. See, for 
exaxcple, U.S. Patent 5,023,252, the discloBure of which is 
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herein xncorporated by reference. Such patches may be 
constructed for continuous, pulsatile, or on demand delivery 
of pharmaceutical agents. 

Pirequently, it will be desirable or necessary to 
introduce the pharmaceutical conposition to the brain, 
either directly or .indirectly. Direct techniques usually 
involve placement of a drug delivery catheter into the 
host's ventricular system to bypass the blood-brain barrier, 
one such inplantable delivery system, used for the transport 
of biological factors to specific anatomical regions of the 
body. ±s described in U.S. Patent 5,011,472, the disclosure 
of whicb is herein incorporated by reference. 

ixxdirect techniques, which are generally preferred, 
usually involve formulating the compositions to provide for 
drug latentiation by the conversion of hydrophilic drugs 
into lipid-soluble drugs or prodrugs. Latentiation is 
generally achieved through blocking of tHe hydroxy, 
carbonyl,. sulfate, and primary amine groups present on the 
drug fco render the drug more lipid soluble and amenable to 
transportation across the blood-brain barrier. 
Alternatively, the delivery of hydrophilic drugs may be 
enhanced by intra-arterial infusion of hypertonic solutions 
which can transiently open the blood-brain barrier. 

The following Examples and Preparations are 
illustrative of the processes employed in the synthesis of 
the conrpounds of the present invention. As would be 
^deorstood by Persons slcilled in the art, other synthetic 
schemes may be employed to prspare the conpounds of the 
in8t:€ait invention. 
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EXANPLE 1 

2" (R) -2- ( 2-Jtodno-2-methvlpropionvlainino) -3- (4- 
fluorophenv Dmethoxvpropionic acid N-ethyl-N- (3- (4- 
methanesttlfonvl-ph envl )-2.2 -dioxo-2-thia-l-azaspiro [4.51 dec- 
3-ene-4-ylmethyl)ainide hydrochloride 




The title conpotmd, as shoim above, was prepared as 
follows . 

Methyl p-tolyl sulfone (24 g, 0.14 mol) in 550 ml CCl^ 
10 was heated to refltuc tentperature* N-bromosuccinisiide (17.8 
g, 0.14 mol) was added in poartions and the inixtiare was 
refltaxed for 3 h. After cooling to room temperature, the 
mixtxire was filtered and the filtrate %rais concentrated to 
yield 4-methanesulfonylbenzyl bromide as a crystalline sol±d 
15 (32.9 g), ^H-NMR (CDCI3) 6 8.05 (d, 2H) , 7.70 (d, 2 H) , 4.45 
(s, 2 H), 3.09 (s, 3 H) . To the crude product in water (200 
ml) were added sodixim sulfite (33.2 g, 264 mmol) and 
tetrabutylammonium bromide <0.41g, 1.64 mmol), and the 
mixture was reflijxed for 2 li. After cooling to room 
20 tenperattire the solution was extracted with ethyl acetate, 
the aqueous phase was then concentrated to half the volume 
and cooled. The precipitate was filtered off and dried unddar 
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vacuum at 700C to yield sodium 4-inethanesulfonyl- 

benzylaulfonate (33.3 g, quant.). 

POCI3 (75 ml) was cooled to 5<>C, 4-nvethanesulfonyl- 

benzylsulfonate (40.4 g, 162 mmol) and PCI5 (47.5 g, 228 

aanol) were added. She mixture was stirred overnight at room 
tenperatnre and evaporated under vacuum. The residue was 
suspended in ethyl acetate (300 ml) and filtered. The 
precipitate was washed thorouglxly with 2.5 1 ethyl acetate. 
After concentration of the combined filtrates, 35.9 g (82 %) 
of crystalline 4-msthanesulfonyl^pheiiylmethanesulfonyl 
chloride, shown below, were obtained. =^H-NMR (CDClj) 6 7.92 
(d, 2H)., 7.59 (d, 2 H), 4.50 (s, 2 H) , 3.05 (s, 3 H) . . 

CI 



o o 



The preparation of N-(l-acetylcyclohexyl)-4- 
methanesnlfonyl-phenylmethanesixlfonamide, shown below, was 
performed as described in Pestic. Sci. 1993. 39, 185-192. 

4-Methanesulfoiiyl-phwlJnethanesulfonyl chloride (10.7 
g, 40 mtnol) in 100 ml dry tetrahydrofuran was added to a 
solution of ethynylcyclohejqrlamine (4.93 g. 40 mmol) and 
triethylamine (6.13 ml, 44 mmol) in dry tetrahydrofuran (100 
ml) at 0-5'C. Then the mixture was stirred for 1 hour at 
room teinperature, poured into 0.05 H hydrochloric acid and 
stirrecL again. The precipitate was filtered off, washed with 
water and dried to yield N-(l-etl«fnylcyclohexyl) -4- 
methanesulfonyl-phenylmethane sulfonamide (11.7 g, 82 %) as 
a soli«a. ^H-NMR (CDCI3) 5 7.93 (d, 2H) , 7.65 (d, 2 H) , 4.61 
(s, 2 H), 4.32 (s, 1 H), 2.75 (s, 1 H) , 3.05 (s, 3 H) , 2.15 
(m, 2 H), 1.63 (m, 7 H) , 1.27 (m, 1 H) ; MS (IS): 354.1 [M- 



H]- 
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N- (l-Ethynylcyclohea^l) -4-methanesulf onyl-phenylmethane 
suXfoxiamide (19.6 g, 55 mmol) was suspended ±n ethylene 
glycol (250 ml). 10 ml Water^ 2 g HgO and 2 ml cone. 
5 sulfuric acid were added eaid the mixture was heated at 175 
for* 3 hours, then porared weunn into 1 1 crushed ice, deteanted 
from mercury salts, stirred and the precipltat:e was filtered 
off ^ washed with water and dried under vacuuxn at lO^C to 
yield N- (l-acetylcyclohe9<;yl)-4-methanesul£onyl- 
10 phenylmethanesulfonamide, shown below, as a solid (14.4 g, 
70%). ^-NMR (CDfcla) 6 7.95 (d, 2H) , 7.68 (d, 2 H) , 4.68 (s, 
1 H), 4.42 (s, 2 H), 3.06 (s, 3 H) , 2.29 (s, 3 H) , 2.00-1.25 
(m, 10 H); MS (IS): 372.1 [M-H]" 



Olhis product (14.4 g, 39 mmol) was dissolved in dry DMF 
(120 xnl) xmder Ar. NaH (2.26 g, 94 mmol) was added in 



Af tier dilution with water (700 ml) the solutxon was 
20 extiracted with ethyl acet:att:e. The organic layer was washed 
. witili NaCl solution and water, dried (NaaSO*) and 

concentrated. Recrystallisation from isopropemol yielded 
11.1 g (80 %) of 3-(4-metlianesulfonyl-phenyl) -4-methyl-2- 
thia-l-azaspiro [4.51 dec— 3-ene 2,2-dioxide, shown below, as 
25 a solid. Yield: 306 mg (43 %); ^H-NMR (Cax:i3) 8 8.02 (d. 




O 



15 



port:ions and the mixture was stirred overnight: at 120^C. 
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2H), 7.73 (d, 2 H), 4.65 (s, 1 H) , 3.09 (s, 3 H) , 1.96 (8, 3 
H), 1.87-1. IS (m, 10 H); MS (IS): 354.1 [M-H] 
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3- (4-inethanesulf onyl-phenyl) -4-metliyl-2-thia-l-aza8piro 
[4.51 dec-3-ene 2.2-dioxide (4.5 g, 12-6 mmol) and N-bromo 
succiniioide (2.5- g, 14 mmol) were stirred in 200 ml CCI4 
witH a catalytic amount of benzoyl peroxide for 4 hours at 
850C. Then the solvent was evaporated and the residue 
disolved iix dichloromethane, washed with water and NaHCOa 
solution, dried (NaaSO*) and evaporated. The solid prodact 
was recrystallized from ethanol to yield 4-broinomethyl-3- (4- 
Inethanesulf onyl-phenyl) -2-thia-l-aza-spiro C4 . 5] dec-3-ene 
2,2-dioxide (3.7 g, 68 %) . This product was dissolved in 
ethanol (20 ml), ethylamine (70 % solution in water, 20 ml) 
was added, the mixture was left at room tenperature for 3 
hours and evaporated. The residue was dissolved in CH^da, 
washed witlx water and extracted with 2 M HCl. After addition 
of NaOH and extraction with CH2CI2 the organic layer was 
dried (Na2S04) and evaporated. Chromatograplv on silica 
(eluent CaiaCWBtOH 95:5) yielded 1.50 g (66 %) etlvl-t3-(4- 
methanesulf onyl-phenyl) -2 , 2-dioxo^2-thia-l-aza- ^ 
spiro[4.51dec-3-en.4-ylmethyll-amine, shovm below. H-NMR 
(CDCI3) S 8.01 (d, 2H), 7.83 (d, 2 H) , 4.81 (s, 1 H) , 3.45 
(s, 2 H), 3.09 (8, 3 H), 2.54 (q, 2 H) , 2.02-1-15 (m, 10 H) , 
0.96 (t, 3 H). 
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Por the pr^aration of N-tert-buto3cycarbonylamino-4-f luoro- 
benzyl -D-serine^ shown below, N-tert-butoxycarbonylamino-D- 
5 serine (0.5 2.4 zmaol) was dissolved in dry DMP (12 ml), 
potassium tert-butanolate (0.56 g, 5 mmol) in 4 ml dry DMF 
was added and the mixtiiire was stirred for: 30 min at 0°C. 4- 
Pluorobenzylchloride (0.293 ml, 2.45 mmoX) was added and the 
solution was stirred for 4 hours at room teznperature. Water 

10 (50 ml) was added and the mi^xture was extiracted with tert- 
butylmethylether. a!he aqueous layer was acidified with 
citric acid to pH 3 and extracted with et:hylacetate . This 
organic layer was dried (NaS04) and evaporated and the 
residue purified by dir^omatography on silica (eluent 

15 CHaCla/EtOH 97.5:2.5) to yield the product as a colourless 
oil. Yield: 318 mg (42 %) ; ^H-NMR {CDCI3) 6 8.85 (bs, 1 H) , 
7.26 (m, 2 H), 6.99 (m, 2 H) , 5.45 (d, 1 H) , 4.49 (s, 2 H) , 
3.90 (d, 1 H), 3.70 (d, 1 H) , 1.43 (s, 9 H) ; MS (IS): 312.2 



N*tert-Butoxycarbo2Qrlamino-4-fluoro-benzyl-D«»serine (188 mg, 
0.6 mmol) in CH2C12 (20 ml) was stirred at room tenperature 
for 30 min with TBTQ (193 mg, 0.6 mmol) and triethylamine 



20 
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(0 084 ml, 0.6 inmol) . Bthyl-[3-(4-nietbanesulfonyl-phenyl)- 
2 , 2-dioxo-2-thia-l-aza-8piro [4 . 5] dec-3-en-4-ylinethyll amine 
(239 mg, 0.6 mmol) in CHaCl, (10 inl) was added and the 
adxttire was stirred overnight at room terii>erature. The 
solution was washed with 10% citric acid and saturated 
NaHCOs and the organic layer was dried (NajSO*) and 
evaporated to yield 2-tert-butoxycarbonylainino-N-ethyl-3-{4- 
f luoro-benzyloDV) -N- [3- (4-methanesulf onyl-phenyl) -2 . 2-dioxo- 
2-thia-l-aza-spiro [4 . 51dec-3-en-4-ylmethyll -propionamide 
(328- mg, 79 %)". The product (0.47 mmol) was dissolved in 
dichloromethane (2 ml) ana trifluoroacetic acid (2 ml) and 
stirred for 1 hour at room teniperature . The mixture was . 
evaporated, dissolved in methanol and poured on a strong 
cation exchange resin (1 s) . After washing with methanol, 
the product was eluted with CH^Cla/? M NH3 in methanol 8:3, 
and evaporated to yield 2-amino-N-ethyl-3- (4-fluoro- 
benzyloxy) -N- (3- (4-methaiiesulf onyl-phenyl) -2 , 2-dioxo-2-thia- 
l-aza-8pirot4.51dec-3-en-4-ylmethyl]-propionamide (213 mg, 

76 %), shown below. MS (IS): 594.2 [M+H]* 




O 



20 



25 



2-tert-Butoxycarbonylamino-2-methyl-propionic acid (73 mg, 
0.36 mmol) in CH2CI2 (10 ml) was stirred for 30 min with 
TBTO (116 mg, 0.36 mmol) and trietl«rlamine (0.05 ml, 0.36 
nmiol), then 2-amino-N-ethyl-3-(4-fluoro-benzyloxy)-N-t3-(4. 
methanesulf onyl-phenyl ) -2 , 2-dioxo-2-thia-l-aza- 



P15555 

spiro[4^5]dec-3-en-4-ylxnethyl]-propio2iainide (213 mg, 0.36 
zmnol) in CSi2Cl2 (10 ml) was added and the mixture was 
stirred overnight at room teniperature . The solution was 
washed with 10% citric acid and saturated MaHCOs and the 
5 organic layer was dried (NaaSOd) and evaporated to yield 309 
mg 2-- (R) -2- (2t (N-tert-but03Vcarbonylamino> -2 -methyl 
prppionylamino) -3-(4-fluorc^henyl)methoxyprop±onic acid N- 
etlvl-M- ( 3- (4-methanesulf onylphenyl) -2 , 2-dioxo-2-thia-l- 
azaspiro [4.5] dec-3-ene-4-ylmethyl) amide • The product was 

10 dissolved in dichlorome thane (2.5 ml) and triflnoroacetic 
acid (2.5 ml), left at room temperature for 1 hour and was 
then evaporated. The residue was dissolved in methanol and 
poured ozi a strong cation exchange resin (1 g) . After 
washing with methanol, the product was eluted with CH2CI2/7 

15 M NHj in methanol 8:3, evaporated and ptirified by 

chromatosrraphy on silica (eluent CH2CI2/7 M NH3 in methanol 
99:1-95:5) to yield 152 mg (62 %) 2- (R) -2- (2-amino-2-methyl- 
propionylamino) -3-(4-fluorophenyl)-methoxyprop±onic acid N- 
ethyl -N- (3- (4-methanesulf onyl-phenyl) -2 , 2-dloxo-2-thia-l- 

20 azaspiro [4. 5 J dec-3-ene-4-ylmethyl) amide. The product was 
dissolved in 10 ml water and 1 ml 2 H hydrochloric acid and 
after lycqgihilization the title compotmd was obtained as an 
amorphous solid. MS (IS): 679.2 [MH]* 



25 
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N-tert-butoxycarbonylamino-2 , 5-dif luoro-benzyl-D-serine, 
shown below, was prepared from N-tert-butoxvcarbonylainino-D- 
0 serine and 2 , S-dif luorobenzylchloride 1^ tlxe same proced^e 
as aescribed for Bxan«>le 1. Yield: 294 n« (17 %) ; MS: 330.1 



IM-H]- 




OH 



15 2- (R) -2- {2-ainino-2-iiietliyl prppioxvlamino) -3- (2, 5-di- 
flviorophenyD-inetboxypropionic acid N-etbyl-N- (3- (4- 
metlxanesulf onylpbenyl) -2 , 2-dio«,.2-thia-l-azaspiro [4.5] 
dec.3-ene-4-ylinethyl) amide, sbown below, was prepared from 
N-tert-but:oxycarbonylamino-2, 5-dif luoro-benzyl-D-serine and 
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ethyl- [3- (4-inethane8ul£onyl-p]:ienyl) *-2 , 2-dioxo-2-thia-l-aza- 
spiro [4.5] dec-3-en-4-ylinethyl ] -^amine according to the 
methods described In Example Yield: 194 xng (62 %) ; MS: 
612.2 [M+Hl* 




The title comgpound -was px^epared according to the 
methods described In Example- 1. Yield free base: 135 (61 
%); MS (IS): 697.2 [M+H]^ 
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2 - ^R) ~2- (2-Ainino-2-nia thylpropionvlamino ) -3- (2,6- 
difltiorQPhenyl)methoxypr opiogtic acid N-ethyl-N- (3- (4: 
w^«.>,>.n«Biil f onvl-bhenyH -2 . 2-dioxo -2-thia-l-azaspirot4 .5] 
3-ene-4-»vlmethvH amide hycar-ochloride 



N-tert-buto3cycarbonylainino-2 , 6-dlf luoro-benzyl-D-serine, 
shown below, was prepared from N-tert-butoxycarbonylamino-D- 
) serine and 2,6-difluorobenzylchloride by the same procedtire 
as described for Bxainple 1. Yield: 318 mg (18 %) ; MS (IS): 
330.1 IM-Hl" 



5 2- (R) -2- (2-amino-2-methyl propiooylamino) -3- (2 . 6-di-f luoro- 
^hiBt^X)xaethiax^ropiaa±c acid N-etlQrl-N-(3- (4- 
methaaesulf onyl-pheiiyl) -2 , 2-dioxo-2-1:hia-l-a3aspiro [4.5] 
dec-3-ene-4-ylmethyl) amide, shown below, was prepared from 
N-tert-but03cycarbonylamino-2, 6-dif luoro-benzyl-D-serine and 

:0 ethyl- 13- (4-methanes\ilf onyl-phenyl) -2 , 2-dioxo-2-thia-l-aza- 
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8piro[4.5]dec-3-en>4-ylinetiliyl]-ainine according to the 
methods described in Example 1. Yield: 219 mg (69 %) ; MS: 
612.2 [M+H]* 




The title compoimd was prepared according to the 
methods described in Example 1. Yield free base: 130 mg (3 
%); MS (IS): 697.2 [M+H]^ 
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EXAMPLB 4 

2- 1^} -2" ( 2-M»ino-2-iaethvlpropi onvlam±no) -3- (3 , 4- 
fi»fttro pherLvl)methoxvpropi enic acid U-ethyl-N- (3- (4- 
^«.v.«r.«>B»lf on yt -phenvl) - 2 ■ 2-dioxo-2-thia-l-azaspiro 14 . 5) dec- 
•^-^■ne-4-vlmethyl) amide H Ydrocliloride 





CIH 



NH 



.0 



N-tert-butoxycarbonylainino-3 , 4-dif luoro-benzyl-D-serine, 
shown below, was prepared from N-tert-butoxycarbonylamiao-D- 
serine and 3 , 4-dif luorobenzylchloride by the same procedure 
as described for Exanple 1. Yield; 377 W0 (22 %) ; MS: 330.1 



[M-H]- 



15 2- (R) -2- (2-artiino-2-methyl propionylamino ) -3- (3 , 4-di- 
fluorophwDxnethoacypropionic acid N-ethyl-N- (3- (4- 
methanesulfonylphenyl) -2 . 2-dioxo-2-thia- 1-azaspiro [4.5] 
dec-3-ene-4-ylaethyl) amide, shown below, was prepared from 
N-.tert-butoxycarbonylamino-3 , 4-dif luoro-benzyl-D-serine and 

20 ethyl- [3- (4-methanesulfonyl-phenyl) -2,2-dioxo-2-thia-l-aza- 
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spiro[4.5]dec--3-en-4-ylmethyl]-aniine according to the 
methods described in Bxaniple !• Yield: 263 xng (70 %) ; MS 
(IS): 612.2 [M+H]^ 




iSie title conqpoiind was prepared accorcling to the 
inethods described in Exanple 1. Yield £ree base: 142 mg (47 
%); MS (IS): 697.2 [M+Hl* 



10 EXAMPLE 5 

2- (R) -2- (2-Jtoiino-2-methylpropionylain±no) -3- (3, 5- 
difluorophenyDmethoxypropionic acid N-ethyl-N- (3- (4- 



nvethanesulf onyl-phenyl) -2 , 2-dioxo-2-thia-l— azaspiro [4.51 dec- 
3 -ene-4 -ylmethyl ) amide hydrochloride 



15 




CIH 
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I 



■ 

N- tert-batoxycarbonylainino-3 , 5-dif luoro-benzyl-D-.serine , 
shown belw, was pr^red from u-tert-butoxycarbonylamino-D- 
serine and 3 , 5-dif luorobenzylchloride W "le same procedxixe 
as described for Bxaniple 1. Yield: 208 wg (12 %) ; MS: 330.1 



[M-Hl 



20 



O . OH 
F 

2- (R) -2- (2 -ainino-2 -methyl propionylamino) -3- (3 , 5-di- 
0 f luorophenyl ) methoxypropionic acid N-ethyl-N- ( 3- (4- 

metbanesulf onylphenyl) -2 , 2-dioxo-2-thia-l-azaspiro [4.5] 
dec-3-ene-4-ylmetliyl) amide, shovm below, was prepared frpm 
N-tert-buto3cycarbonylamino-3', 5-dif luoro-benzyl-D-serine and 
ethyl- I3r (4-metbanesulf onyl-phenyl) -2 , 2-dioxo-.2-thia-l-aaa- 
5 8piro[4.51<aec-3-en-4-ylmetliyl]-amine according to the 

methods described in Exainple 1. Yield: 234 mg (61 %) ; MS 
(IS): 612.2 [M+Hl* 




o 



The title compoimd was prepared according to the 
metbods described in Bxainple 1. Yield free base: 132 mg (50 
%); MS (IS): 697.2 [M+H]* 
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EXAMPLE 6 

2- (R) -2- (2-JtoQjao-2-met3iylpropionyXainino) -3- (3 , 4- 
5 dif luorophenyl ) me thosorpropionic acid ethyl -N- ( l-benzyl-3 - 
(4-f luorophexayl) -2 , 2-<aioxo-2-thia-l-aza3piro [4 .51dec^3-ene- 
4-ylInetllyl)amlde hydrochloride 




10 

Ethyl- (3- t4-f luorophenyl) -2^ 2-dioxo-2-thia-l-aza- 
spiro t4*51dec-3-en-4-ylxtiethyl)ainine, sliovm below, was 
prepared from 4-fluoroplifflylxnethane 8ul£onyl chloride by the 
same procedure as described in Exaxcgple X * ^H-NMR (MeOD) : 6 
15 7.60 (m, 2 H) , 7.22 (m, 2 H) , 3.47 (s, 2 H) , 2.45 (q, 2 H) , 
2.00-1.20 (m, 10 H), 0*89 (t, 3 H) ; MS <IS): 339.1 [M-fH]* 
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Bthyl (3- (4-f luorophenyl) -2 , 2-dioxo-2-tliia-l-a2a- 
spirot4.51dec-3-en-4-ylinetliyl)aniixxe (3.26 g, 9.6 mmol) was 
dissolved in 50 ml THF, cooled to 0*>C and triethylaitdne 
(2.67 na, 18 mmol) and di-tert-butyldicarbonate (2.4 g, 11 
nunol) in 10 ml THP were added. The mixture was stirred for 3 
hours at 0<»C and for 3 days at room tewperature . The solvent 
was evaporated and the residue ptwrif ied toy chromatography on 
silica (eluent: ethyl acetate / isohexane 1:1) to yield 
3.61 g (86 %) tert-butoxycarbonyl-ethyl-(3-(4-fluorophenyl)- 
. 2 [ 2-dioxo-2-thia-l-azaspiro [4.5] dec-3-en-4-ylmethyl) amine . 
0.5 g (1.1 mmol) of this product was dissolved in dry BMP (5 
ml), K2CO3 (910 mg ,6.6 mmol), a catalytic amount of 
potassium iodide and benzylbromide (1,31 ml, 11 mol) were 
added and the mixture was stirred at 60 for 3 days and 1 
5 day at B0«»C. The solvent was evaporated and the residue 
purified by chromatography on silica (eluent: 
CH,Cl2/methanol 97:3), then by HPLC (CHaCN/HaO) to yield 413 
mg tert-butoxycarbonyl- (l-benzyl-3- (4-f luorophenyl) -2 , 2- 
dioxo-2-thia-l-azaspiro [4 . 5] dec-3-en-4-ylmethyl) ethylamine . 
0 ^H-NMR (MeOD) 5 7.55-7.12 (m, 9 H) , 4.69 (s, 2 H) , 4.34 (s, 
2 H), 2.71 (m, 2 H), 2.00-1.20 (m, 10 H) , 1.35 (s, 9 H) , 
0.89 (t, 3 H); MS (IS): 312.2 (M+HJ* . 

The product was stirred for 4 hours in a mixture of 2 
ml CHaCla and 2 ml trif luoroacetic acid, then the solvent was 
55 evaporated, the residue dissolved in methanol and poured 0x1 
a strong cation exchange resin (1 g) . After washing with 
methanol, the product was eluted with CHaCla/7 M MHj in 
methanol 8:3, and evaporated to yield (l-benzyl-3- (4- 
f luorophenyl) -2 , 2-dioxo-2-thia-l-aza-^iro [4 . 51 dec-3-en-4- 
30 ylmethyl) ethylamine, shown below. Yield: 224 mg (44 %) ; MS 
(IS): 429.2 tM+H]* 
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2- (R) -2-Amino-3- (3 , 4-dif luorophexx^Dmetlioxypropionic 
sicid .N- (l-benzyl-3- (4-£liioroplienyl) -2 , 2-dioxo-2-tliia-l- 
5 azaspiro [4.5] dec-3-6xie-4-yliaethyl) — N-ethyl axnlde, shown 
iDelow, was prepared from N-tert-but:o3^carbonylamlno-3 , 4- 
d±£luoro-benzyl-D-serlne and (l-benzv^l-3-(4*£luoropli6nyl)~ 
2> 2-dioxo-2-t]ila-l-aza-splro [4 . 5] dec-3-en-4- 
ylmethyDethylamlne according to tbe znetbods described in 
10 Bxasnple 1. Yield: 168 ing (90 %) ; HS (ZS) : 642.3 [M-f-H]^ 





The title compound was prepared according to the 
methods described in Bxample 1. Yield: 8 mg (4 %) ; MS (IS): 
15 727.3 tM+Hl* 
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E3CAMFLE 7 

2- (R> -2- (2-Amlno-2-met3ivlpropio nY^°°^'^o^ 
fl-uoroDhenyJ^iH^tAoxy pr o pionic acid N- fS- (4-chlorophenyl) - 
3 . 3-diinetliyl-l . l-dioxo-2 , 3-dibyar oiBothiazol~4~Ylinethyl] -N- 

meth Ylamide hydrochloride 




(5- ( 4-Chlorophenyl) -3 , 3 -dimethyl- 1 . l-dioxo-2 , 3-dihydr-o- 
isothiazol-4-ylinethyl)inet:hylainine, shown below, was prepared 
from 4-chlorophenyl-inethane sulfonyl chloride and 3-aniino-3- 
methyl-butyne according. to the procedure described in 
Exan?)le 1, replacing ethylainine l>y inethylamine in the last 
step. ^H-NMR (DMSO-ds) 5 7.72 (bs, 1 H) , 7.53 (m. 4 H) , 3.33 
(8, 2 H), 2.16 (s, 3 H), 1.45 (s, 6 H) . 



15 




2- (R) -2-Ainino-3- {4-f luoropbenyDmethoxypropionic acid. 
N- 15- (4-chlorophenyl) -3, 3-diinethyl-l, l-dioxo-2 , 3- 
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dil^droi80thiazol-4-y]jnethyl]-N-2netliylaiQlde, shown below. 



was prepared from N-tert-butoxycarbonylamino-4-f luoro- 
bexizyl-D-serine and (5-(4-chloirophenyl)-3,3-diniethyl-l,l- 
dioxo-2 , 3 -dl]iydroi80thiazol-4- vlmettayl ) me thylamlne accordxxig 
5 t:o the methods described in Example 1. Yield: 1.24 g (78 %) ; 
MS (IS) : 496.0 [M-l-H]* 



Dtxe title compound was prepared according to the 
10 methods described in Example 1. Yield: 650 mg (45 %) ; MS 
(IS): 581.0 tM+H]* 



2- (R) -2- (2-Amino-2-methylpropionylainino) -3- (4- 
fluorophenyPmethoxy propionic acid N- [5- (4-chlorophenyl) - 
15 3^3-dimethyl-l^ l-dioxo-2^ 3-diliydroi80thiazol-4-ylmethyl] -M- 




a 



EXAMPIjE 8 



ethylamide hydrochloride 
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The title compound was prepared according to the 
niethods described in Exairi>le 1. Yield: 928 mg (61 %); MS 
(IS): 595.1 [M+Hl* 

BXAMPIiB 9 

9- ^R) -2- {2-Ai»^"Q-2-mB t hYlpropionYlainin:o) -3- (2.4-- 
^.4^lnnroolien y i^n>^*^h»^ pronHrmln acid N- fS- ( A-chlorophenyl) - 
o -.-^.^^-v ^-i-i.l-dioxo- ^. ,3-.dilivdroiBothiazol-4-Yli«ethYH-N- 

ethvlaniide hydr ochloride 




CIH 



) 



The title conpotma was prepared according to the 
methods described in Example 1. Yield: 1.274 g (64 %) ; MS 
(IS): 613.2 [M+Hl* 
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BXAMPLB 10 

2- (R) -2- (2"Amino-2-inethylpropionylaittino) -3- (2,4- 
diflttoroplienyDniethoagy propionic acid. N-[5-(4-chloro!i^enyl) 
3 , 3-diineth,yl-l, l-dioxo-2 , 3-dihydroisotJaiazol-4-ylinethyll -W' 
5 methylamide hcydrodilorlde 




llie t:itle coinpoiind was prepared according to tube 
xnethods described in Exanple 1. Yield: 1.44 g (98 %) ; MS 
10 (IS): 599.2 [M+H]* 



15 



20 
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2- ^R) -2- (?-Aniino-2-i n etlivlt>rop ion ylandno) -3- (4- 




efch ylami *^** hydrochloride 




CIH 



The title coinpoxind was prepared according to the 
10 methods described in Exanple 1. Yield: 190 mg (64%)%; MS 
(IS): 613.2 [MH]*, 635.2 [M+Na]* 



EXAMPIJ5 12 

15 2- (R) -2- (2-Ainino-2 - m ethvlpropienvlamino) -3- (2 , 3- 

....,,^^»P>,»r. yi^«^thoxv P ^»»lonic acid W-rSM4-chlorophenYl) 
^-/Hn.of>t Yi-l. l-aiQxo-2. 3-di »YdroiBothiazol-4-Ylmethyl]-N- 

ethylamlde hydrochloride 



P15555 




THe title compoxind was prepetred accoirdlng to the 
i^ethods descrll^ed In Example 1. Yield: 180 xng (64 %); MS 
5 (IS): 613.2 [M+H]* 

EXAMPLE 13 

2- (R) -2- (2-Acnino-2-methylpropionyl5miino) -3~ (2 , 5- 
difluo3rophenyl)inetho3cy propionic acid N- C5- (4-cliloroplienyX) - 
10 3, 3-diniethyl-l> l-dioxo-2, 3-dihydroisothla,2sol"4-ylniethyl] — 

ethylamide hydrochloride 



F 
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•Che title consxnmd was prepared according to the 
Methods described in Bxanple 1. Yield: 181 mg (60 %); MS 
(IS): 613.2 [M+Hl* 



EXAMPIiE 14 

2~ CR^ ^2- (2-Ainino-2-ipeth vlpropiorYlaniiilo) -3- (2 . 6- 
dj.£luoroT>he n Yl^tnethoxy propionic acid N- 15- (4-chlorophenyl) - 
■I . 3-dimethvT>l . l-dioxo - 2 . 3>.dihvdroi30thiazol-4-Yli»iethyl3 -N- 

ethvlamide hydrochloride 




CIH 



The title conpound was prwred according to the 
methods described in Bxaitple 1. Yield: 165 mg (58 %) ; MS 
(IS): 613.2 tM+Hl + 
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EXAHPLE 15 

2- (R) -2- (2~Amino-2-inethylpropionylamino) -3- (3, 4- 
dif luorophenyDmethoxy propionic acid N- [5- (4-chlorophenyl)- 
3,3-diInethyl-l,l-dioxo-2, 3-dihydroiBOthiazol--4-ylmethyl] ~N- 

ethyland.de hydrochloride 




The title conpovind was prepeured according to the 
methods described in Exairgple 1. Yield: 185 mg (62 %) ; MS 
(IS): 613.2 [H-i-H]^ 
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EX2^MPLE 16 . 
P.- -2- {2-ap»<»Q«2-mBth YlproDioT»Y^amiPo> -3- 0 . 5- 
^i€l^o:roDhePY^^in^thoxy p r ^pt«iie acid W- fS- <4-chlorophenYl) - 
% r 3-.ci±metbYl-l . l-dioxo -2 , 3-dihvdr«taQtAiazol-4-Ylmethyl3 -W- 

ethylaiM.de hvdre ehloride 




The title coinpound was prepared according to the 
methods described in Example 1. Yielfl: 183 ng (71 %) ; MS 
0 (IS) s 613.2 [M+Hl* 

gi tnitary Cell Culture Assay fo r Growth Hormone (GH> 
Secretitm 



L5 



20 



25 



Fifteen 250 g male Sprague-Dawley rats are used for 
each assay. The animals are killed by decapitation aiid 
anterior pituitaries are removed and placed into ice cold 
cultTare medixim. The pituitaries are sectioned in small 
pieces and enzymatically digested using trypsin (Dif co) to 
weaken connective tissue. Pituitary cells are dispersed ty 
mechanical agitation, collected, pooled and then seeded into 
96-well plates (50,000 cells/well). After 5 days of 
culture, the cells formed as monolayer (70 - 80 % 
confluent) . Cells are then washed with medium (without 
phenol red) and incubated for 90 min at 37«C. Afterwards 
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the cells are challenged to secrete GH by tlie addition of 6H 
secretagogues to the medium. A£ter 45 min at room 
tempera txire, the medium is r-emoved, filtered and stored 
frozen until radioimmunoassays for rat Ga wer^e performed. 
5 Doses of secretagogae are adcled in triplicates. Compounds 
disclosed herein are active ±n the assay as described. The 
compounds cause a stimulatioxx of 6H secretion. resultdLng in 
at least 20% increase of the basal level of 6H with and EC50 
< 500 nM. Preferred coxnpouxxds caused a 50% increase with an 
10 EC50 < 50 nM, and more prefenred compounds a 50% increase 
with an EC50 < 10 nM* Both EC50 and efficacy values were 
calculated by the 4-paramete3r logistic equation. Such 
values were pooled and represented as mean -f/* 8tand£u:d 
error, when appropriate. 

15 





EC50 (nM) 


Example 2 


0.23 


Example 4 


0.9 


Examples 


0.6 


Example? 


1.7 


Example 9 


8.0 


Example 13 


2.1 


Example 14 


1.1 



20 



25 
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CLATWS 

!• A compound of the Formala I 

(CHJm. 

B9-' 
Formula X 

Wherein: 

Rl ±s NHRIO- or Ci-CealkylNHRlO; 

KLO is hydrogen, Ci-Cealkyl, Ci-Csalkyl (OH) , Ci- 
C6alkylidenyl(0H)Rll, or an amino protecting group; 

Rll is Ci-Csalkyl, Ca-Csalkenyl, Ci-Cealkyl (0)Cx-C«alkyl, 
C(0)0-Cx-C6al)cyl, aryl, or Ci-Cealkylaryl ? 

R2 is hydrogen. Ci-Csalkyl. aryl. or Ci-Cealkylarylj 

R4 is hydrogen. Ci-Csalkyi, aryl. Ci-Csalky laryl . or 
C2-C6allcenyl ; 

R5 is hydrogen. Cx-Ceallcyl. aryl, or Ci-Cealkylaryl; 

R6 and R7 are independently hydrogen, Cx-Cealkyl, C2- 
Cealkenyl, or R6 and R7 together with the carbon atom to 
which they are attached form a carbocyclic ring of up to 8 
atoms Which is optionally partly unsaturated; 

R8 is hydrogen. Cx-Cealkyl. aryl. or Cx-Cgalkylaryl; 

Q is -S{0)2- or -C(0)-; 

m ±8 a number selected from 1 or 2; and either 
R3 is substituted Cx-Cealkylaryl, substitiated d- 
CealkyKO-Ci-Ceallcylaryl, substituted Cs-Ce cycloaUcyl, 
substituted (Cx-Cs alkyl) Cs-Cs cycloalkyl, or aryl 
substituted by at least one -SO2CP3 group; and »9 is 
hydrogen, Ci-Csalkyl, Cj-Csalkenyl, C2-C6alkynyl , Ca- 
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Cecycloalkyl, Ca-Cscycloallcenyl^ cyano, optionally 
substituted aryl, optionally substituted -O-aaryl/ optionally 
substituted -N~aryl/ optionally siibstituted -S-aryX, -aryl- 
aryl(Kl) (K2) , -O-aryl-aryX (Kl) (K2) , -N-aryl-aryl (Kl) {K2) , - 
5 S-aryl-aryl (Kl) (K2) , -O-Ci-Csalkyl, or Ci-Ceall^laryl , \i9herein 
Kl is halo or and K2 is hydrogen, halo or -CF3 or Kl 

and K2 together form a met:hylenedioxy group; or 

R3 is optionally siibstiituted aryl^ Ci-Csallcylairyl, Cj- 
C6alkyl(0)-Ci-C6alkylaryl, C3-C8 cycloallcyl, (Ci-Cs alkyl) C3-, 

10 Cs cycloallq^l; and R9 is aryl substituted by at least one - 
SO2CF3 cproup^ -O-aryl substzituted by at least one -SO2CP3 
group, -N-aryl substituted by at least one -SO2CF3 group, or 
-S-aryl substituted by at least one -SO2CP3 group; 

or a pharxnaceuticallv acceptable salt or solvates 

15 thereof . 



20 wherein 

Rl, R2, R3, R5, R6, R7, R8, R9 and Q are as defined in 
claim 1 or a pharmaceuticatlly acceptable salt or solvate 
thereof • 

3. A compound accoirding to claim 1 or 2 whexrein R3 is 
25 selected frcmi substituted Ci-Cealkylaryl, stibstituted Ca- 
Csall^KO-Ci-Csallvlaryl, stsbstituted (Ci-Ce all^l) C3-C8 



2. 



A cozqpound accosrdi^ig to claim 1 having Formula XZ 




Formula XI 
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cycloalkyl; or a pharmaceutically acceptable salt or solvate 
thereof . 

4. A compound according to claim 3 wherein the 
. substituted Cx-Cealkylaryl or substituted Ci-Cgalkyl (O) -Ci- 
Callcylaryl group contains an aryl nK>iety selected from 
Stoenyl, thiazolyl, pyridbrl. naphthyl, thienyl, oxazolyl, 
isoxazolyl and indolyl which is substituted by from one to 
three groups independently selected from d-Gs alkyl, -OCi- 
D C6 allcyl, -OCP3, amide, aryl. aryioxy, S02(Ci-6 allcyl) . 
SO2CF3, NHamide, carboxamide, sulfonamide. NHsxalfonamide. 
imicle. hydroxy, carboxy, nitro, halo, tri{chloro or 
fluoro'methyl. and cyano; or a pharmaceutically acceptable 
salt or solvate thereof. 

5 

5. A confound according to any one of claims 1 to .4 
wherein R3 is a substituted Cx-Ce alkylaryl group or a 
substituted Ci-C6alkyl(0)-Cl-C6alkyl aryl groiap wherein: 
the Ci-Csalkyl moiety within the substitxited Ci-Cs 
>0 all«ylaryl group is methyl, ethyl or propyl; 

the substituted Ci-CcalkyKO-Ci-Cealkyl moiety within 
the substituted Ci-Ccallcyl (O) - Ci-Cealkyi aryl group is a 
moiety of formula -CHaOCHa-? 

the substituted aryl moiety is 2-f luoropbenyl, 3- 
25 fluoroidienyl. 4-fluoroi»henyl, 2,3-difluoropbenyl, 2,4- 

difluorophenyl, 2,5-difluorQphenyl, 2,6-difl«orophenyl, 3,4- 
difluorophenyl, 3,5-difluorQphenyl, 2,4,6-trif luorpphenyl, 
2,4, 5- trif luorophenyl ,2,3, 6-trif luorophenyl , 2,3,5- 
trifluorophenyl, 2-chlorpphenyl, 3-chloropheixyl, 4- 
30 chlorophenyl, 2, 6-dichlorophenyl, 2-f luoro-6-chlorophenyl, 
2-fluoro-3-chlorophenyl, 2-f luoro-4-c2hloropbenyl , 2,6- 
dxfluoro-3-chloropheiiyl, 4-trif luoromethylpbenyl , 3- 
tirifluoromethylphenyl, 2-trifluoromethylphenyl, 2-fluoro-5- 
trif luoromethylpbenyl, 4-trif luoromethoxypbenyl, 3- 
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tr if luoromethoxypheny 1 , 2 - tri f luorome thos^phenyl , 2 - 
cyanopheny 1 , 3-cyanophenyl^ 4-c:yanophenyl, 4- 
methanesulphonylphenyl , or 2~methyl thlazolyl; 
or a pharmaceutically acc^table salt or solvate thereof. 

6. A conipoTazid accordiner to any one of claims 1 to 5 
wherein Rl is 

CH3 

or a ptaarxnaceutically acceptable salt or solvate thereof. 

7. A conqpound accordingr to any. one of claixos 1 to 6 
wherein R6 and K7 are each Cx-Ca alkyl or form a five or s±x 
membered ceurbocyclic ring; or et pharmaceutically acceptable 
salt or solvate thereof. 

8. A cozopound according- to any one of claims 1 to 7 
wherein R4 is hydrogen or methyl; or a pharmaceutically 
acceptable salt or solvate thex-eof . 



20 9. A coinpound according^ to any one of claixos 1 to 8 

wherein R5 is hydrogen, methyl, ethyl, propyl or n-propyl^ 
or a pharmaceutically acceptable salt or solvate thereof. 



10* A compoxmd according- to any one of claims 1 to 9 
25 wherein R8 is hydrogen, methyX, ethyl or benzyl; or a 
pharmaceutically accepitable salt or solvate thereof. 

11. A coxnpoiuid according to any one of claims 1 to 10 
wherein R9 is selected from the group consisting of 
30 optionally substituted thienyl, optionally substituted 
naphthyl, optionally substituted phenoxy and optionally 
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Bubstituted phenyl; herein the substituents are each 
ind^endently selected from the group consisting halo 
(preferably chloro, fluoro or bromo) , methyl, ethyl, propyl, 
t-butyl. trifluoromethyl, trif luoromethoxy, methoxy, ethoxy, 
cyano, nethylsulphonyl, phenyl, pheaoxy, tbienyl, pyridyl, 
thiazolyl, oxazolyl, nitro, CCJNHa, furanyl, benzothiophenyl 
and bexizofuranyl; 

or a pbarmaceutically acc^table salt or solvate thereof. 

I 

12. A conpoiand of according to claim 11 wherein R9 is 
selected from phenyl, 4-methylsulphonylphenyl, 3- 
n«thylsulphonylphenyl, 4-f luorophenyl, 2-f luorophenyl, 3- 
fluorophenyl, 3-chlorophenyl, 2-chlorophenyl, 4- 
chlorophenyl, 4-t-butylphenyl, 4-trif luoromethylphenyl, 3- 
trifl^xoromethylphenyl, 4-nitrophenyl, 3-nitrophenyl, 4- 
bromopbenyl, 3-bromophenyl, 2-bromophenyl, 4-methylphenyl, 
3-metbylphenyl, 4-phenylphenyl, 3-phenylplienyl, 4- 
phenoxyphenyl, S-phenos^henyl, 4-cyanophenyl. 3- 
cyanophenyl, 4-carbamoylphenyl, 4-methoxyplienyl, 3- 
methoxyphenyl, thienyl, thiazolyl, pyri*rl, phenoxy. 4- 
chlorophenoxy, 2,3-dichlorQphenyl, 3,4-dichlorophenyl, 
naphthyl, oxazolyl, 2, 4-dif luorophenyl, 3, 4-dif luorophenyl, 
3, 5-dif luorophenyl. 2, 3-dif luorophenyl, 2. 6-dif luorophenyl, 
2. 5-d±f luorophenyl, 2-fluoro-3-chlorophenyl. 4-ethylphenyl, 
) 4-etboxyphenyl 3, 4. 5-trif luorophenyl, 3-flxioro-4- 
chlorophenyl and 4-carbamoylphenyl; 

or a pharmaceutically acc^table salt or solvate thereof. 

13 . A pharmaceutical formulation comprising one or 
0 more c<»©ounds according to any one of claims 1 to 12 or a 
pharmaceutically acceptable salt or solvate thereof, 
and one or more pharmaceutically acceptable diluents or 
carriers therefor. 
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14. A pharmaceutical fonnalation according to claim 13 
wherein the formulation further coxnprises one or more growth 
hosnnone secretagogue conpouzids and/or a bone-antiresorptive 
agent. 

15. A process for producing a conpoiaK? of Formula Z as 
defined in any one *of claims 1 to 12 cc^nprising coupling a 
compound of Formula XJ or Xlb 




XI X b 



with a compound of formula XIIX 



R4 

o=4 o 

OH 



15 



xin 



wherein Rl, R2, H3, R4, r5, R6, m, R8 , R9 and Q eure as 
defined in any one of claims 1 to 12. 



16. A process for producing a compovrnd of Formula 1 as 
20 defined in any one of claims 1 to 12 comprising d^ro tec ting 
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a conpouxicl of Formula 

0^5^C,-Ceallcyl-NI+PG 




1-R8 

or 




wherein B2, R3. R4, R5, R6, R7. R8 , R9, m and Q are aa 
defined in any one of claims 1 to 12, and PG is an amino 
5 protectixng group. 

17 . A process for producing a coinpoaand of Formula I as 
defined* in any one of claims 1 to 12 conqpxising coupling a 
eoiqpouxidl of Formula 



LO 



f 

,NH 



^— R5 
(CH2)m R6 



with a. coinpound of formula XIV 



15 



HOOC-R1 



wherein Rl, R2, R3, R4, R5, R6, R7, R8 , R9 and Q are as 
defined in any one of claims 1 to 12. 
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18. A compound accoardling to any one of claixns 1 to 12 
for the treatment of the hxunan or aniaial bo^ by therapy. 

5 19. Use of a compotmd according to any one of claixns 1 

to 12 or a phannaceutlcallv acceptsUble salt or solv^ite 
thereof in the manufacture of a medicament for the t:reatment 
of a physiological condition which may he modulated or 
ameliorated by an increase in endogenous growth hormone. 

10 

20. A method of usizicr a compound of claim 1 or* 2 or a 
pharmaceutically acceptable salt or solvate thereof 
for the treatment of a physiological condition whicli may be 
modulated or ameliorated by* an increase in endogenous growth 
15 hormone^ which method compr^ises administering to an a nim al 
in need of said treatment an effective amoimt of a coinpoxmd 
of formula I. 



• 
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abstract 



6RONTB HOBMONB SECRSTAGOGDES 

this invention relates to novel conqsiounds which are 
useful in the modulation of endogenous growth hormone levels 
in a mammal. The invention further relates to novel 
intermediates for use in the synthesis of said coirpounds, ab 
well .as novel processes enployed. in these syntheses. Also 
included are methods of treating a mammal which include the 
administrati<»i of said compounds. 
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